
J )  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 1 0   0 0 6  

A 2  

uO  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

©  Int.CI/:  G  11  B  2 7 / 1 9  (21)  Application  number:  86305153.8 

©  Date  of  filing:  03.07.86 

(x)  Priority:  03.07.85  JP  147468/85 
03.07.85  JP  147469/85 
03.07.85  JP  147470/85 

i?2)  Inventor:  Abe,  Hiroyukl  c/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  2M  Aza  Nishimachi 
Oaza  Yamada  Kewagoe-shi  Sartamal  JP) 

£2)  Inventor:  Hiima.Takeyuktc/o  Pioneer  Electronic  Corp. 
Kawagoe  Work*.  No.  25-1  Aza  Niahlmachi 
Oaza  Yamada  Kawagoe-sMSaitama(JP) 

@  Inventor:  Shlmokawa.Kazutoc/o  Pioneer  Electronic 
Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nlahimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

(»)  Inventor:  Haeno.AMrac/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-sM  Saltama(JP) 

©  Inventor:  Aoyagi.Yoshioc/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

(72)  Inventor:  Klmura,Toshiyukic/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitama(JP) 

@  Inventor:  Namiki,Akioc/o  Pioneer  Electronic  Corp. 
Kawagoe  Works.  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

@  Inventor:  Matsumoto,lsaoc/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

©  Representative:  Brunner,  Michael  John  et  al, 
GILL  JENNINGS  «!  EVERY  53-64  Chancery  Lane 
London  WC2A1HN{GB) 

(«)  Dateof  publication  of  application: 
28.01.87  Bulletin  87/5 

@  Designated  Contracting  States: 
DE  GB 

©  Applicant:  Pioneer  Electronic  Corporation 
4-1  Meguro  1-chome 
Meguro-ku  Tokyo  153(JP) 

@  Inventor:  Watanabe,Yoshihlkoc/o  Pioneer  Electronic 
Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

©  Inventor:  Nagashita,Tsuneyoshic/o  Pioneer  Electronic Inventor  :  Nagashita,  Tsuneyoshi  c/o  Pioneer  Electronic 
Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Sattama(JP) 

i  Inventor:  Niinuma,  Susumu  c/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishfmechi 
Oaza  Yamada  Kawagoe-shi  Saitama(JP) 

I  Inventor:  Nomura,  Isamu  c/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

I  Inventor:  Kobayashi,  Kimlto  c/o  Pioneer  Electronic  Corp. 
Kawagoe  Works,  No.  25-1  Aza  Nishimachi 
Oaza  Yamada  Kawagoe-shi  Saitamal  JP) 

Record  Information  reproducing  method  with  content  identifiers. 

are  reproduced/Also  a  playback  position  servo  operates  with 
a  dead-zone  in  the  drive  voltage. 

\g)  A  method  of  operating  a  disk  player  that  reproduces  in- 
formation  recorded  on  a  disk.  Programs  on  the  disk  are  addre- 
ssed  from  a  directory  in  a  memory  and  the  programs  are 
sequentially  accessed  according  to  the  order  in  the  directory. 
The  directory  can  be  filled  by  inserting  random  numbers  or  by 
scanning  through  the  programs  or  over  the  tracks.  A  table  of 
contents  at  the  beginning  of  the  disk  is  read  if  possible.  The 
tracks  can  be  scanned  and  only  tracks  having  new  programs 
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RECORD  INFORMATION  REPRODUCING  METHOD 

WITH  CONTENT  I D E N T I F I E R S  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  r e p r o d u c i n g  

m e t h o d   f o r   r e c o r d e d   i n f o r m a t i o n   a n d ,   more   p a r t i c u l a r l y   t o  

a  r e p r o d u c i n g   m e t h o d   f o r   r e c o r d e d   i n f o r m a t i o n   by  w h i c h  

e a c h   of   a  p l u r a l i t y   of  p i e c e s   of   p r o g r a m   i n f o r m a t i o n  

r e c o r d e d   in  a  r e c o r d i n g   m e d i u m   i s   a l l o c a t e d   in  a d v a n c e   t o  

h a v e   i t s   a d d r e s s   i n f o r m a t i o n   s t o r e d   in   a  memory  so  t h a t  

t h e   p i e c e s   of  p r o g r a m   i n f o r m a t i o n   may  be  r e p r o d u c e d   in  t h e  

o r d e r   of  s t o r a g e   in  r e s p o n s e   to   t h e   o p e r a t i o n   of  a  m e m o r y  

p l a y   k e y .  

T h e r e   i s   known  a  m e t h o d   f o r   r e p r o d u c i n g   a  

r e c o r d i n g   m e d i u m ,   w h i c h   i s   r e c o r d e d   w i t h   a  p l u r a l i t y   o f  

p i e c e s   of  p r o g r a m   i n f o r m a t i o n ,   s u c h   as  a  d i g i t a l !   a u d i o  

d i s k .   A c c o r d i n g   to   t h e   known  m e t h o d ,   a r b i t r a r y   p r o g r a m  

i n f o r m a t i o n   is   a l l o c a t e d   in  a d v a n c e   to   have   i t s   a d d r e s s  

i n f o r m a t i o n   s t o r e d   in  a  memory  so  t h a t   t he   p i e c e s   o f  

p r o g r a m   i n f o r m a t i o n   a r e   r e p r o d u c e d   in  t he   o r d e r   o f  

s t o r a g e .  

In  t h i s   r e p r o d u c i n g   m e t h o d ,   a c c o r d i n g   to   t h e  
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p r i o r   a r t ,   t h e   r e p r o d u c t i o n   i s   n o t   s t a r t e d   f rom  o t h e r   t h a n  

t h e   p r o g r a m   i n f o r m a t i o n   '  c o r r e s p o n d i n g   to   t h e   a d d r e s s  

i n f o r m a t i o n   s t o r e d   f i r s t   in  t h e   m e m o r y /   when  t h a t   m e m o r y  

p l a y   mode  i s   s e l e c t e d .   As  a  r e s u l t ,   t h e   same  p r o g r a m  

i n f o r m a t i o n   i s   s t a r t e d   e v e r y   t i m e   t h e   memory  p l a y   mode  i s  

s e l e c t e d   so  t h a t   r e p r o d u c t i o n   of  t h e   v e r y   same  p r o g r a m  

i n f o r m a t i o n   i s   a l w a y s   r e p e a t e d .  

The  p r e s e n t   i n v e n t i o n   h a s   b e e n   c o n c e i v e d   in  v i e w  

of  t h e   p o i n t   d e s c r i b e d   a b o v e   and  has   an  o b j e c t   to   p r o v i d e  

a  r e c o r d e d   i n f o r m a t i o n   r e p r o d u c i n g   m e t h o d   in  w h i c h   p r o g r a m  

i n f o r m a t i o n   to   be  f i r s t   r e p r o d u c e d   can   be  c h a n g e d  

s e q u e n t i a l l y   e a c h   t i m e   a  memory  p l a y   mode  i s   s e l e c t e d .  

In  t h e   r e c o r d e d   image   r e p r o d u c i n g   m e t h o d  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e   o r d e r   of  a d d r e s s  

i n f o r m a t i o n   to   be  c a l l e d   f rom  a  memory  i s   s t o r e d   in  a  

memory  p l a y   mode  so  t h a t ,   in  c a s e   t h e   memory  p l a y   mode  i s  

r e l e a s e d   and  s e l e c t e d   a g a i n ,   a  r e p r o d u c t i o n   i s   s t a r t e d  

f rom  t h e   p r o g r a m   i n f o r m a t i o n   w h i c h   c o r r e s p o n d s   to  t h e  

a d d r e s s   i n f o r m a t i o n   n e x t   to  t h e   l a s t   c a l l e d   a d d r e s s  

i n f o r m a t i o n   in  t h e   p r e c e d i n g   memory  p l a y   m o d e .  

In  t h e   d r a w i n g s   : -  

F i g .   1  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   s h o w i n g  

t h e   w h o l e   c o n s t r u c t i o n   of  t he   a u t o   l o a d i n g   d i s k   p l a y e r  
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F i g s .   2  to   4  a r e   a  t o p   p l a n   v i e w ,   a  l e f t h a n d  

s i d e   e l e v a t i o n   and  a  r i g h t h a n d   s i d e   e l e v a t i o n   s h o w i n g   t h e  

i n t e r n a l   s t r u c t u r e   of  s a i d   a u t o   l o a d i n g   d i s k   p l a y e r ,  

r e s p e c t i v e l y .  

F i g s .   5  to   21  a r e   d e t a i l e d   v i e w s   s h o w i n g  

p o r t i o n s   of  s a i d   i n t e r n a l   s t r u c t u r e .  

F i g s .   22  to   28  a r e   v i e w s   f o r   e x p l a i n i n g   t h e  

o p e r a t i o n s   of  t he   a u t o   l o a d i n g   d i s k   p l a y e r .  

F i g .   29  i s   a  b l o c k   d i a g r a m   s h o w i n g   t he   c o n t r o l  

s y s t e m .  

F i g .   30  i s   a  w a v e f o r m   c h a r t   f o r   e x p l a i n i n g   t h e  

m e t h o d   of  d r i v i n g   t h e   s o l e n o i d   p l u n g e r   of   F i g .   2 9 .  

F i g .   31  is   a  b l o c k   d i a g r a m   s h o w i n g   t h e  

c o n s t r u c t i o n   of  t h e   c a r r i a g e   s e r v o   c i r c u i t   of   F i g .   2 9 .  

F i g .   32  i s   a  w a v e f o r m   c h a r t   f o r   e x p l a i n i n g   t h e  

c i r c u i t   o p e r a t i o n s   of  F i g .   3 1 .  

F i g s .   33  to   37  a r e   f l o w   c h a r t s   f o r   e x p l a i n i n g  

t h e   o p e r a t i o n s   of  t h e   c o n t r o l   s y s t e m   shown  in  F i g .   2 9 .  

F i g .   38  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e  

c o n s t r u c t i o n   of  t he   c o n t r o l   s y s t e m   in  c a s e   t h e   p r e s e n t  

d i s k   p l a y e r   i s   u s e d   w i t h   an  a u t o m o b i l e .  

F i g .   39  i s   a  f l o w   c h a r t   f o r   e x p l a i n i n g   t h e  

o p e r a t i o n s   of  t h e   c i r c u i t   of  F i g .   3 8 .  
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The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   an  a u t o - l o a d i n g   d i s k   p l a y e r   w i t h   r e f e r e n c e  

to  t h e   a c c o m p a n y i n g   d r a w i n g s .  

In  t h e   d r a w i n g s ,   r e f e r e n c e   n u m e r a l   1  g e n e r a l l y  

d e s i g n a t e s   t he   e n t i r e   s t r u c t u r e   of  t he   a u t o   l o a d i n g   d i s k  

p l a y e r   to  be  d e s c r i b e d .   As  shown  in  F i g .   1,  a  f r o n t   p a n e l  

3  f o r m i n g   p a r t   of   a  h o u s i n g   2  i s   f o r m e d   w i t h   a  s l o t   3 a  

w h i c h   e x t e n d s   to   t h e   r i g h t   and  l e f t   f o r   i n s e r t i n g  

t h e r e t h r o u g h   a  d i s k   5  to   be  p l a y e d .   H e r e ,   a r r o w   X  d e n o t e s  

t h e   r i g h t w a r d   d i r e c t i o n   w h e r e a s   a r r o w   Y  d e n o t e s   t h e  

f o r w a r d   d i r e c t i o n .   On  t h e   o t h e r   h a n d ,   a r r o w   Z  d e n o t e s   t h e  

u p w a r d   d i r e c t i o n .   I n c i d e n t a l l y ,   t h e   d i s k   5  i s   of  t he   t y p e  

in  wh ich   t he   d i s k   p l a y e r   1  r e c o r d s   and  r e a d s   o u t   s i g n a l s  

w i t h   the   use  of  a  l a s e r   beam.   The  d i s k   5  has   an  e x t e r n a l  

d i a m e t e r   of  a b o u t   12  cm.  On  t h e   f r o n t   p a n e l   3,  on  t h e  

o t h e r   h a n d ,   t h e r e   i s   a r r a n g e d   a  g r o u p   of  c o n t r o l   b u t t o n s   6 

f o r   p e r f o r m i n g   t h e   o p e r a t i o n s   of  t he   d i s k   p l a y e r   s u c h   a s  

p l a y   s t a r t   or  d i s k   e j e c t .  

As  shown  in  F i g s .   1  to  4,  a  c h a s s i s   7  i s  

d i s p o s e d   in  t he   h o u s i n g   2.  T h i s   c h a s s i s   7  i s   c o n s t r u c t e d  

of  a  body  7a,   two  s u b - c h a s s i s   B  7b  and  C  7c  w h i c h   a r e  

j u x t a p o s e d   to  e a c h   o t h e r   a t   t he   r i g h t h a n d   end  p o r t i o n s   o f  

t h e   body  7a,   and  a  s u b - c h a s s i s   D  7d  w h i c h   i s   d i s p o s e d   a t  
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t h e   l e f t h a n d   end  f r o n t   p o r t i o n   of  t he   body   7a .   T h e s e  

r e s p e c t i v e   s u b - c h a s s i s   7b ,   7c  and  7d  a r e   shown  in  d e t a i l  

in  F i g s .   13  (a)  to  F i g .   15  (b)  .  Above   t h e   c h a s s i s   7,  t h e r e  

i s   d i s p o s e d   a  t r a y   10  ( s h o w n   a l o n e   in  F i g .   16  (a)  -16   (d)  a n d  

p o s i t i o n e d   in  F i g s .   2 - 4 )   w h i c h   i s   made  f r e e l y   m o v a b l e   i n  

p a r a l l e l   w i t h   t h e   d i s k   c a r r y i n g   s u r f a c e   of  a  t u r n t a b l e ,   t o  

be  d e s c r i b e d   l a t e r ,   i . e . ,   in  t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s ,   in  t he   d i r e c t i o n   of  t h e   a r r o w   Y  and  in  t h e  

o p p o s i t e   d i r e c t i o n .   As  i s   a p p a r e n t   e s p e c i a l l y   f r o m   F i g s .  

16  (a)  to   16  ( d ) ,   t h e   t r a y   10  i s   c o n s t r u c t e d   o f   a  body   1 0 a ,  

w h i c h   e x t e n d s   to  t h e   r i g h t   and  l e f t   ( i . e . ,   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   X  and  in  t he   o p p o s i t e   d i r e c t i o n )   , 

and  a  p a i r   of  r i g h t   and  l e f t   s i d e   p o r t i o n s   10b  and  1 0 c  

w h i c h   a r e   i n t e g r a t e d   w i t h   b o t h   t h e   r i g h t   and  l e f t   e n d  

p o r t i o n s   of  t he   body  10a  and  e x t e n d   f o r w a r d   ( i . e . ,   in  t h e  

d i r e c t i o n   of  t he   a r r o w   Y)  .  The  r i g h t   s i d e   p o r t i o n   10b  o f  

t h e   t r a y   10  i s   s u p p o r t e d   by  a  p i n   lOd  a n c h o r e d   to   p r o j e c t  

t h e r e f r o m   s u c h   t h a t   t he   p i n   lOd  i s   s l i d a b l y   e n g a g e d   w i t h   a  

s l o t   7f  f o r m e d   in  t h e   s u b - c h a s s i s   C  7c  and  e x t e n d i n g  

f o r w a r d   and  b a c k w a r d .  

At  b o t h   t he   r i g h t   and  l e f t   s i d e s   of  t h e   c h a s s i s  

7,  on  t he   o t h e r   h a n d ,   t h e r e   a r e   a r r a n g e d ,   as  shown  in  F i g .  

2,  a  p a i r   of  m o v i n g   m e m b e r s   13  and  14.  T h e s e   m o v i n g  

m e m b e r s   13  and  14  a r e   shown  in  d e t a i l   in  F i g s .   17  (a)  a n d  



0 2 1 0 0 0 6  

—  6  "~ 

17  (b)  and  F i g s .   18  (a)  and  18  (b)  .  The  l e f t h a n d   m o v i n g  

member  14  i s   made  of  a  r e s i n   and  i s   c a r r i e d ,   as  shown  i n  

F i g .   4,  on  t h e   l e f t   s i d e   p o r t i o n   10c  of  t h e   t r a y   10,   w h i c h  

is   s l i d a b l y   s u p p o r t e d   by  a  g u i d e   s h a f t   15  e x t e n d i n g   f r o m  

and  f i x e d   to   t h e   l e f t   end  p o r t i o n   of  t h e   b o d y   7a  of  t h e  

c h a s s i s   7  in  t h e   m o v i n g   d i r e c t i o n s   of  t h e   t r a y   10,  i . e . ,  

in  t h e   f o r w a r d   and  b a c k w a r d   d i r e c t i o n s   in  t h e   d i r e c t i o n   o f  

t h e   a r r o w   Y  and  in  t he   o p p o s i t e   d i r e c t i o n .   M o r e  

s p e c i f i c a l l y ,   t h e   m o v i n g   member  14  i s   s u p p o r t e d   by  a  s l o t  

14a  f o r m e d   t h e r e i n   to   e x t e n d   in  t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s   s u c h   t h a t   t he   s l o t   14a  i s   s l i d a b l y   e n g a g e d   w i t h  

a  p i n   lOf   a n c h o r e d   to  p r o j e c t   f rom  t h e   a f o r e m e n t i o n e d   l e f t  

s i d e   p o r t i o n   1 0 c .   On  t he   o t h e r   h a n d ,   t h e   l e f t h a n d   m o v i n g  

member  13  i s   made  of  a  s t e e l   p l a t e   and  is   c a r r i e d ,   as  i s  

a p p a r e n t   f r o m   F i g .   3,  such   t h a t   a  s l o t   13a  f o r m e d   t h e r e i n  

to   e x t e n d   in  t h e   f o r w a r d   and  b a c k w a r d   d i r e c t i o n s   i s  

s l i d a b l y   e n g a g e d   w i t h   t he   p i n   lOd  f o r m e d   to  p r o j e c t   f r o m  

t h e   a f o r e m e n t i o n e d   r i g h t   s i d e   p o r t i o n   1 0 b .  

At  a  r e a r   end  p o r t i o n   of  t h e   t r a y   10,   a  c o a c t i n g  

s h a f t   17  e x t e n d s   to  t he   r i g h t   and  l e f t   ( shown  b e s t   in  F i g .  

2)  w h i c h   has   a rms   17a  and  17b  ( shown  in  F i g s .   3  and  4 )  

f i x e d   to   b o t h   t h e   e n d s   t h e r e o f   and  w h i c h   i s   r o t a t a b l y  

b o r n e   in  t h e   t r a y   10.  From  t h e   r e s p e c t i v e   l e a d i n g   e n d  

p o r t i o n s   of  t h e   a rms  17a  and  17b ,   t h e r e   a r e   f o r m e d  
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p r o j e c t i n g   p i n s   17c  and  17d  w h i c h   a r e   s l i d a b l y   e n g a g e d  

w i t h   s l o t s   13b  and  14b  f o r m e d   to   e x t e n d   f rom  t h e  

r e s p e c t i v e   r e a r   end  p o r t i o n s   of  t h e   m o v i n g   m e m b e r s   13  a n d  

14  in  t h e   v e r t i c a l   d i r e c t i o n s   ( i . e . ,   in   t h e   d i r e c t i o n   o f  

t h e   a r r o w   Z  and  in  t h e   o p p o s i t e   d i r e c t i o n )   .  In  t h e  

l e f t h a n d   end  l o w e r   p o r t i o n   of  t he   c h a s s i s   7,  as  shown  i n  

P i g .   4,  t h e r e   i s   r o t a t a b l y   b o r n e   a  worm  s h a f t   19  w h i c h  

e x t e n d s   in  t h e   m o v i n g   d i r e c t i o n s   of   t h e   m o v i n g   member  1 4 ,  

i . e . ,   in  t h e   f o r w a r d   and  b a c k w a r d   d i r e c t i o n s   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   Y  and  in  t h e   o p p o s i t e   d i r e c t i o n .   A 

m o t o r   20  i s   f i x e d   in  t h e   l e f t h a n d   r e a r   end  ^ p o r t i o n   of   t h e  

c h a s s i s   7  s u c h   t h a t   a  worm  20a  f i t t e d   on  t h e   o u t p u t   s h a f t  

of  t he   m o t o r   20  m e s h e s   w i t h   a  worm  w h e e l   19a  f i t t e d   on  t h e  

r e a r   end  p o r t i o n   of  t h e   worm  s h a f t   19 .   M o r e o v e r ,   t h e   w o r m  

s h a f t   19a  i s   f o r m e d   a t   i t s   f r o n t   end  p o r t i o n   w i t h   a  w o r m  

19b  w h i c h   i s   e n g a g e d   w i t h   a  r a c k   14c  f o r m e d   a t   t he   l o w e r  

end  p o r t i o n   of   t h e   m o v i n g   member   14  in  t he   m o v i n g  

d i r e c t i o n s   of  t h a t   member  14,  i . e . ,   in   t h e   f o r w a r d   a n d  

b a c k w a r d   d i r e c t i o n s .  

The  c o a c t i n g   s h a f t   17  i n c l u d i n g   t h e   a rms  17a  a n d  

17b ,   t h e   worm  s h a f t   19  i n c l u d i n g   t h e   worm  w h e e l   19a  a n d  

worm  19b,   and  t h e   m o t o r   20  i n c l u d i n g   t h e   worm  2 0 a ,   a s  

d e s c r i b e d   a b o v e ,   t o g e t h e r   c o n s t i t u t e   d r i v e   f o r c e   a p p l y i n g  

means   f o r   a p p l y i n g   d r i v i n g   f o r c e   to   t h e   m o v i n g   m e m b e r s   1 3  
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and  1 4 .  

B e t w e e n   t h e   r i g h t   and  l e f t   s i d e   p o r t i o n s   10b  a n d  

10c  of  t h e   t r a y   10,   and  t h u s   b e t w e e n   t h e   two  m o v i n g  

m e m b e r s   13  and  14,   as  shown  in  F i g .   2,  t h e r e   i s   a r r a n g e d   a  

c o n t a i n e r   22  f o r   c a r r y i n g   t h e   d i s k   5.  The  c o n t a i n e r   22  i s  

shown  in  d e t a i l   in  F i g .   5.  T h i s   c o n t a i n e r   22 ,   t h e   t r a y   10 

and  t h e   m o v i n g   m e m b e r s   13  and  14  t o g e t h e r   c o n s t i t u t e   a  

d i s k   c a r r y i n g   u n i t .   On  e a c h   of  t h e   r i g h t   and  l e f t   e n d  

p o r t i o n s   of   t h e   c o n t a i n e r   22 ,   t h e r e   a r e   f o r m e d   one  p a i r   o f  

a  t o t a l   of   f o u r   p i n s   22a  w h i c h   e x t e n d   to   t h e   r i g h t   a n d  

l e f t .   The  c o n t a i n e r   22  i s   m o v a b l y   c a r r i e d   on  t h e   t r a y   10 

w i t h i n   a  p r e d e t e r m i n e d   r a n g e   in  d i r e c t i o n s   p e r p e n d i c u l a r  

to  t h e   t r a y   m o v i n g   d i r e c t i o n s ,   i . e . ,   in   t h e   v e r t i c a l  

d i r e c t i o n s .   As  a  r e s u l t ,   t h o s e   r e s p e c t i v e   p i n s   22a  a r e  

s l i d a b l y   e n g a g e d   w i t h   f o u r   s l o t s   lOg  so  f o r m e d   in  t h e  

r i g h t   and  l e f t   s i d e   p o r t i o n   10b  and  10c  of   t h e   t r a y   10  s o  

as  to   e x t e n d   in  t he   v e r t i c a l   d i r e c t i o n ,   i . e . ,   in  t h e  

d i r e c t i o n   of   t h e   a r r o w   Z.  The  f o u r   p i n s   22a   t h u s   f o r m e d  

to  p r o j e c t   f rom  t h e   c o n t a i n e r   22  a r e   a l s o   s l i d a b l y   e n g a g e d  

t h r o u g h   t h e   a f o r e m e n t i o n e d   s l o t s   lOg  w i t h   two  cam  s l o t s  

13d  and  two  cam  s l o t s   14d  w h i c h   a r e   f o r m e d   r e s p e c t i v e l y   i n  

t h e   m o v i n g   m e m b e r s   13  and  14.  The  cam  s l o t s   13d  and  1 4 d  

e a c h   i n c l u d e   a  s l a n t i n g   p o r t i o n   b e t w e e n   two  h o r i z o n t a l  

p o r t i o n s .   The  s l a n t i n g   p o r t i o n   s l a n t s   in  t h e   i n s e r t i n g  
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d i r e c t i o n   of  t he   d i s k   f rom  t he   d i s k   i n s e r t i n g   s l o t   3 a ,  

i . e . ,   u p w a r d   f rom  the   f r o n t   to  t h e   back   of  t h e   d i s k   p l a y e r  

1.  In  o t h e r   w o r d s ,   in  t he   d i r e c t i o n   in  w h i c h   t h e  

c o n t a i n e r   2  l e a v e s   t he   d i s k   c a r r y i n g   s u r f a c e   of  t h e   l a t e r -  

d e s c r i b e d   t u r n   t a b l e .   The  two  h o r i z o n t a l   p o r t i o n s   e x t e n d  

f o r w a r d   and  b a c k w a r d ,   r e s p e c t i v e l y ,   f rom  t h e   f r o n t   a n d  

back   e n d s   of  t he   s l a n t i n g   p o r t i o n s .   In  o t h e r   w o r d s ,   t h e  

c o n t a i n e r   22  i s   moved  u p w a r d   and  downward   in  a c c o r d a n c e  

w i t h   the   f o r w a r d   and  b a c k w a r d   m o v e m e n t s   of   t h e   m o v i n g  

member s   13  and  14  b e c a u s e   of  t h e   e n g a g e m e n t   of   t h e   p i n s  

22a  of  t he   c o n t a i n e r   22  w i t h   t h e   s l a n t i n g   cam  s l o t s   1 3 d  

and  1 4 d .  

I n c i d e n t a l l y ,   t h e r e   i s   p r o v i d e d   l o c k i n g   a n d  

r e l e a s i n g   m e a n s ,   a l t h o u g h   n o t   s h o w n ,   fo r   l o c k i n g   t h e  

c o n t a i n e r   22  w i t h   r e s p e c t   to   t he   t r a y   10  u n t i l   t h e   t r a y   1 0  

r e a c h e s   an  a l i g n e d   p o s i t i o n   j u s t   a b o v e   t he   l a t e r - d e s c r i b e d  

t u r n t a b l e .   T h i s   a l i g n e d   p o s i t i o n   i s   t he   p o s i t i o n   in  w h i c h  

t he   c e n t e r   of  r o t a t i o n   of  t he   d i s k   5  c a r r i e d   on  t h e  

c o n t a i n e r   22  i s   s u b s t a n t i a l l y   a l i g n e d   w i t h   t h e   t u r n i n g  

a x i s   of  t he   t u r n a b l e .   The  l o c k i n g   and  r e l e a s i n g   m e a n s  

a l s o   r e l e a s e   t he   l o c k e d   s t a t e   of   t h e   c o n t a i n e r   22  on  t h e  

t r a y   10  when  the   t r a y   10  r e a c h e s   t he   a f o r e m e n t i o n e d  

a l i g n e d   p o s i t i o n   a b o v e   t h e   t u r n t a b l e   and  a t   t h a t   p o i n t  

l o c k s   the   t r a y   10  w i t h   r e s p e c t   to  t he   c h a s s i s   7 .  
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N e x t ,   t h e   d e s c r i p t i o n   to  be  made  in  t h e  

f o l l o w i n g   is  d i r e c t e d   to   d i s k   g r i p p i n g   means   w h i c h   a r e  

m o u n t e d   on  t he   a f o r e m e n t i o n e d   c o n t a i n e r   22  fo r   g r i p p i n g  

t h e   d i s k   5  i n s e r t e d   f rom  t h e   s l o t   3a  and  f o r   p o s i t i o n i n g  

t h e   d i s k   5  is   a  p r e d e t e r m i n e d   p o s i t i o n   of  t he   c o n t a i n e r  

2 2 .  

On  t h e   l o w e r   s u r f a c e   of  the   c o n t a i n e r   22,   as  i s  

a p p a r e n t   f rom  P i g .   5,  t h e r e   a r e   a r r a n g e d   a  p a i r   of  r i g h t  

and  l e f t   l o n g   p l a t e s   28  and  29  w h i c h   a r e   l o o s e l y   a t t a c h e d  

to  t h e   c o n t a i n e r   22  t h r o u g h   two  r e s p e c t i v e   p i n s   28a  a n d  

29a .   The  l o o s e   a t t a c h m e n t   is  s u c h   t h a t   t h e   l ong   p l a t e s   28  

and  29  can   move  t o   t h e   r i g h t   and  l e f t   w i t h   r e s p e c t   to   t h e  

c o n t a i n e r ,   i . e . ,   in  t h e   d i r e c t i o n   of  t h e   a r r o w   X  and  i n  

t h e   o p p o s i t e   d i r e c t i o n ,   r e s p e c t i v e l y .   At  t h e   b a c k   of  t h e  

l o n g   p l a t e s   28  and  29,   t h e r e   a r e   a r r a n g e d   a  p a i r   of  r i g h t  

and  l e f t   s h o r t   p l a t e s   30  and  31  w h i c h   a r e   p i v o t e d   to  t h e  

c o n t a i n e r   22  t h r o u g h   p i n s   30a  and  31a .   Each  of  t h e  

t u r n i n g   end  p o r t i o n s   of  t he   s h o r t   p l a t e s   30  and  31,  i . e . ,  

e a c h   of  t h e   end  p o r t i o n s   f a c i n g   t he   f r o n t   of  t he   d i s k  

p l a y e r   1,  is   h i n g e d   to   r e s p e c t i v e   end  p o r t i o n s   of  t he   l o n g  

p l a t e s   28  and  29  t h r o u g h   p i v o t   p i n s   30c  and  3 1 c .  

The  l o n g   p l a t e   28  and  t h e   s h o r t   p l a t e   30  w i l l   b e  

g e n e r a l l y   c a l l e d   a  f i r s t   g r i p p i n g   member  33,  w h e r e a s   t h e  

l ong   p l a t e   29  and  t h e   s h o r t   p l a t e   31  w i l l   be  g e n e r a l l y  
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c a l l e d   a  s e c o n d   g r i p p i n g   member   34 .   In  o t h e r   w o r d s ,   t h e s e  

p a i r e d   g r i p p i n g   m e m b e r s   33  and  34  a r e   a r r a n g e d   a t   t h e   t w o  

s i d e s   of  t h e   p a s s a g e   i n t o   w h i c h   t h e   d i s k   i s   i n s e r t e d   a n d  

a r e   made  m o v a b l e   r e l a t i v e   to   e a c h   o t h e r   in  a  p l a n e  

g e n e r a l l y   in  p a r a l l e l   w i t h   t h e   p r i n c i p a l   s u r f a c e   of   t h e  

c o n t a i n e r   22 ,   i . e . ,   in  p a r a l l e l   w i t h   t h e   d i s k   c a r r y i n g  

s u r f a c e   of  t he   l a t e r - d e s c r i b e d   t u r n t a b l e .   F r o m  

p r e d e t e r m i n e d   p o s i t i o n s   of  t h e   l o w e r   s u r f a c e   a t   t h e   f r o n t  

and  b a c k   of   t h e   r e s p e c t i v e   g r i p p i n g   member   33  and  34,   t w o  

p i n s   33a  and  two  p i n s   34a  e x t e n d   d o w n w a r d ,   i . e . ,   in   t h e  

d i r e c t i o n   o p p o s i t e   to  t h e   d i r e c t i o n   of   t h e   a r r o w   Z.  T h e s e  

p i n s   33a  and  34a  e x t e n d   p e r p e n d i c u l a r l y   to   t h e   p r i n c i p a l  

s u r f a c e   of  t h e   c o n t a i n e r   22  and  a c t   as  e n g a g e m e n t   p i n s   f o r  

e n g a g i n g   t h e   o u t e r   c i r c u m f e r e n c e   of  t h e   i n s e r t e d   d i s k   5 .  

H e r e ,   a  p a i r   of  c o i l   s p r i n g s   36  a r e   p r o v i d e d   f o r   b i a s i n g  

t h e   two  g r i p p i n g   m e m b e r s   33  and  34  in  t h e   d i r e c t i o n s   s o  

t h a t   a l l   f o u r   p i n s   33a  and  34a  a p p r o a c h   t h e   o u t e r   d i s k  

c i r c u m f e r e n c e .  

As  shown  in  F i g .   6,  e a c h   p i n   33a  or  34a  i s  

f o r m e d   w i t h   a  c e n t r a l l y   t a p e r e d   p o r t i o n   33d  w h i c h   in  t u r n  

i s   f o r m e d   of  a  f i r s t   t a p e r   p o r t i o n   33b  t a p e r e d   i n w a r d  

t o w a r d   t h e   d i s k   c a r r y i n g   s u r f a c e   of   t h e   t u r n a b l e ,   i . e . ,  

d o w n w a r d   in  t he   d i r e c t i o n   o p p o s i t e   to   t h a t   of   t h e   a r r o w   Z .  

A  s e c o n d   t a p e r   p o r t i o n   33c  d i v e r g e s   o u t w a r d   in  t h e  
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d o w n w a r d   in  t h e   d i r e c t i o n   f rom  f i r s t   t a p e r   p o r t i o n   33b  a n d  

is   made  e n g a g e a b l e   w i t h   t he   o u t e r   d i s k   c i r c u m f e r e n c e .  

As  shown  in  F i g .   5,  t h e   c o n t a i n e r   22  i s   f u r t h e r  

f o r m e d   w i t h   a  s y n c h r o n i z i n g   p l a t e   37  f o r   s y n c h r o n o u s l y  

d r i v i n g   t h e   f i r s t   and  s e c o n d   g r i p p i n g   m e m b e r s   33  and  3 4 .  

More  s p e c i f i c a l l y ,   t h e   s y n c h r o n i z i n g   p l a t e   37  has   i t s  

c e n t r a l   p o r t i o n   r o t a t a b l y   a t t a c h e d   to  t h e   c o n t a i n e r   22  

t h r o u g h   a  s h a f t   p i n   37a  and  i t s   f r o n t   and  r e a r   e n d  

p o r t i o n s   l o o s e l y   h i n g e d   to   t h e   f i r s t   and  s e c o n d   g r i p p i n g  

m e m b e r s   33  and  34  t h r o u g h   p i n s   37b  and  37c .   T h e  

s y n c h r o n i z i n g   p l a t e   37  i s   e q u i p p e d   a t   i t s   r e a r   end  p o r t i o n  

w i t h   a  r o l l e r   37d ,   w h i c h   a b u t s   a g a i n s t   a  t r i a n g u l a r   c a m  

s u r f a c e   38b  of  an  i n t e r m e d i a t e   l e v e r   38.  The  i n t e r m e d i a t e  

l e v e r   38  i s   d i s p o s e d   a t   t h e   l e f t   s i d e   of  t h e   c o n t a i n e r   a s  

to   r e c i p r o c a l l y   move  in  t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s ,   i . e . ,   in  t h e   d i r e c t i o n   of  t h e   a r r o w   Y  and  i n  

t h e   o p p o s i t e   d i r e c t i o n .   T h i s   m o v e m e n t   of  t h e   i n t e r m e d i a t e  

l e v e r   38  i s   g u i d e d   by  a  p a i r   of  p i n s   3 8 a .   When  t h a t  

i n t e r m e d i a t e   l e v e r   38  moves   t o w a r d   the   b a c k   of   t h e   d i s k  

p l a y e r   1,  t h e   s y n c h r o n i z i n g   p l a t e   37  t u r n s   in  t h e  

c l o c k w i s e   d i r e c t i o n   so  t h a t   t he   f i r s t   and  s e c o n d   g r i p p i n g  

m e m b e r s   33  and  34  a r e   d r i v e n   in  t h e   d i r e c t i o n s   to  r e l e a s e  

t h e   g r i p p i n g   of  t h e   d i s k   5  by  t he   p i n s   33a  and  3 4 a .  

I n c i d e n t a l l y ,   t h e   i n t e r m e d i a t e   l e v e r   38  i s   moved  b a c k w a r d  
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in   a c c o r d a n c e   w i t h   t h e   b a c k w a r d   m o v e m e n t   of  t h e  

a f o r e m e n t i o n e d   m o v i n g   l e v e r   14 .   As  a  r e s u l t ,   a  p r o j e c t i o n  

14f   ( F i g .   2)  p r o j e c t i n g   f r o m   t h e   m o v i n g   member  14  c o m e s  

i n t o   e n g a g e m e n t   w i t h   a  r e a r   end  b e n t   p o r t i o n   38c  of  t h e  

i n t e r m e d i a t e   l e v e r   38.  The  f o r w a r d   r e t u r n   of  t h e  

i n t e r m e d i a t e   l e v e r   38  i s   e f f e c t e d   by  t h e   p r e v i o u s l y  

m e n t i o n e d   c o i l   s p r i n g s   36  b e t w e e n   t h e   l o n g   p l a t e s   28  a n d  

29  and  t h e   c o n t a i n e r   2 2 .  

The  f i r s t   and  s e c o n d   g r i p p i n g   m e m b e r s   33  and  3 4 ,  

t h e   c o i l   s p r i n g s   36  a c t i n g   as  t h e   b i a s i n g   m e a n s ,   and  t h e  

s y n c h r o n i z i n g   p l a t e   37,   as  d e s c r i b e d   a b o v e ,   t o g e t h e r  

c o n s t i t u t e   d i s k   g r i p p i n g   m e a n s   f o r   g r i p p i n g   t he   d i s k   5 

i n s e r t e d   f rom  the   s l o t   3a  and  f o r   p o s i t i o n i n g   the   same  i n  

a  p r e d e t e r m i n e d   p o s i t i o n   of  t he   c o n t a i n e r   2 2 .  

I n c i d e n t a l l y ,   t h e   d i s k   g r i p p i n g   m e a n s   is   i n c o r p o r a t e d   i n t o  

t h e   a f o r e m e n t i o n e d   d i s k   c a r r y i n g   p o r t i o n   ( w h i c h   i s  

c o m p o s e d   of  t he   t r a y   10,   t h e   m o v i n g   m e m b e r s   13  and  14  a n d  

t h e   c o n t a i n e r   2 2 ) .   M o r e o v e r ,   t h e   d i s k   c a r r y i n g   u n i t ,   t h e  

c h a s s i s   7  m o v a b l y   c a r r y i n g   t h e   d i s k   c a r r y i n g   u n i t ,   t h e  

d r i v e   f o r c e   a p p l y i n g   means   i n c l u d i n g   t he   m o t o r   20  and  s o  

on  f o r   a p p l y i n g   t he   d r i v e   f o r c e   to   t he   m o v i n g   m e m b e r s   13  

and  14,   and  p e r i p h e r a l   a u x i l i a r y   m e m b e r s   a s s o c i a t e d   w i t h  

t h e   o t h e r   c o m p o n e n t s   t o g e t h e r   c o n s t i t u t e   a  d i s k   c o n v e y i n g  

m e c h a n i s m   f o r   c o n v e y i n g   t h e   d i s k   5  to   t h e   d i s k   c a r r y i n g  
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s u r f a c e   of  t h e   t u r n   t a b l e .  

N e x t ,   p l a y   means   f o r   p e r f o r m i n g   t h e   d i s k   p l a y  

w i l l   be  d e s c r i b e d   in  t h e   f o l l o w i n g .  

Below  t h e   c h a s s i s   7,  as  shown  in  F i g .   1,  t h e r e  

is   a r r a n g e d   a  s u p p o r t   member   42  w h i c h   i s   f o r m e d   in  a  

r e c t a n g u l a r   s h a p e .   T h i s   s u p p o r t   member   42  i s   a t t a c h e d   t o  

t h e   l o w e r   s u r f a c e   of   t h e   c h a s s i s   7  t h r o u g h   a  v i b r a t i o n -  

i n s u l a t i n g   m e c h a n i s m   i n c l u d i n g   f o u r   v i b r a t i o n - i n s u l a t i n g  

m e m b e r s   43  made  of   s o f t   r u b b e r   or  t he   l i k e .   On  t h a t  

s u p p o r t   member  42,   t h e r e   a r e   s u p p o r t e d   a  t u r n t a b l e   45  a n d  

a  s p i n d l e   m o t o r   46  w h i c h   a c t s   as  a  d r i v e   s o u r c e   f o r  

d i r e c t l y   d r i v i n g   t h e   t u r n   t a b l e   45.   On  t he   s u p p o r t   m e m b e r  

42  ,  t h e r e   is   a l s o   s u p p o r t e d   a  g u i d e   s h a f t   47  w h i c h   e x t e n d s  

in  p a r a l l e l   w i t h   a  d i s k   c a r r y i n g   s u r f a c e   45a  of   t h e  

t u r n t a b l e   45  (as   shown  in  F i g .   8 ) .   T h a t   i s ,   t h e   g u i d e  

s h a f t   47  e x t e n d s   in   t h e   f o r w a r d   and  b a c k w a r d   d i r e c t i o n s ,  

i . e . ,   in  - the  d i r e c t i o n   of  t h e   a r r o w   Y  and  in  t he   o p p o s i t e  

d i r e c t i o n .   A l s o   s u p p o r t e d   on  t h e   s u p p o r t   member  42  i s   a  

c a r r i a g e   48  w h i c h   c a r r i e s   o p t i c a l   p i c k u p   means   and  i s  

g u i d e d   by  t he   g u i d e   s h a f t   47.  In  p a r a l l e l   w i t h   t h i s   g u i d e  

s h a f t   47,  t h e r e   i s   a r r a n g e d   a  s c r e w   s h a f t   50  w h i c h   i s  

r o t a t a b l y   a t t a c h e d   a t   i t s   two  end  p o r t i o n s   to  t he   s u p p o r t  

member  42.  A  m o t o r   51  i s   a r r a n g e d   in  f r o n t   of  t h e   s c r e w  

s h a f t   50  so  t h a t   t h e   s c r e w   s h a f t   50  i s   r o t a t i o n a l l y   d r i v e n  
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by  t he   m o t o r   51  t h r o u g h   a  r e d u c t i o n   g e a r   m e c h a n i s m   5 2  

c o n s t r u c t e d   of   a  p l u r a l i t y   of   g e a r s .   To  t h e   r i g h t   s i d e   o f  

t h e   c a r r i a g e   48 ,   t h e r e   i s   f i x e d   in   t h e   f o rm  of  a  

c a n t i l e v e r   a  r e c t a n g u l a r   l e a f   s p r i n g   53  w h i c h   e x t e n d s   i n  

t h e   v e r t i c a l   d i r e c t i o n s ,   i . e . ,   in  t h e   d i r e c t i o n   of  t h e  

a r r o w   Z.  A  p a i r   of  h a l f   n u t s   54a  and  54b  a r e   m o u n t e d   o n  

t h e   f r e e   end  p o r t i o n s   of  t h e   l e a f   s p r i n g   53  a t   a  

p r e d e t e r m i n e d   s p a c i n g   a l o n g   t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s ,   i . e . ,   in  t h e   d i r e c t i o n   of   t h e   a r r o w   Y.  T h e s e  

h a l f   n u t s   54a  and  54b  mesh  w i t h   t h e   s c r e w   s h a f t   5 0 .  

I n c i d e n t a l l y ,   t h e s e   two  h a l f   n u t s   54a  and  54b  a r e  

i n t e g r a l l y   c o n n e c t e d   to  e a c h   o t h e r   by  a  c o n n e c t i n g   m e m b e r  

5 5 .  

The  s c r e w   s h a f t   50,   t h e   m o t o r   51,   t h e   r e d u c t i o n  

g e a r   m e c h a n i s m   52,   t h e   l e a f   s p r i n g   53,   and  t h e   h a l f   n u t s  

54a  and  5 4 b ,   and  t h e i r   a s s o c i a t e d   p e r i p h e r a l   m e m b e r s  

t o g e t h e r   c o n s t i t u t e   a  d r i v e   m e c h a n i s m   f o r   d r i v i n g   t h e  

c a r r i a g e   48 .   On  t h e   o t h e r   h a n d ,   t h e   d r i v e   m e c h a n i s m ,   t h e  

s u p p o r t   member   42 ,   t he   t u r n t a b l e   45 ,   t h e   s p i n d l e   m o t o r   4 6 ,  

g u i d e   s h a f t s   47a  and  47b ,   and  t h e   c a r r i a g e   48  t o g e t h e r  

c o n s t i t u t e   t h e   p l a y   means   f o r   p e r f o r m i n g   t h e   d i s k   p l a y .  

N e x t   w i l l   be  d e s c r i b e d   a  c l a m p   m e c h a n i s m   f o r  

c l a m p i n g   t h e   d i s k   5  c o n v e y e d   to   t h e   p l a y   p o s i t i o n ,   i . e . ,  

f o r   c l a m p i n g   o n t o   t h e   d i s k   c a r r y i n g   s u r f a c e   45a  of  t h e  
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t u r n t a b l e   4 5 .  

Above   t h e   s u p p o r t   member   42  m o u n t e d   on  t h e  

c h a s s i s   7,  as  shown  in  F i g .   7  and  8f  t h e r e   i s   a r r a n g e d   a  j 

t r i a n g u l a r   arm  member  58  w h i c h   a c t s   as  a  s u p p o r t   m e m b e r  

and  w h i c h   is   h i n g e d   a t   i t s   r e a r   end  p o r t i o n   to   t he   s u p p o r t   '' 

member   42  t h r o u g h   a  s h a f t   59  e x t e n d i n g   to   t h e   r i g h t   a n d  

l e f t   in  t h e   d i r e c t i o n   of  t h e   a r r o w   X.  To  t h e   f r o n t   f r e e  

end  p o r t i o n   of  t he   arm  member   58,   as  a l s o   shown  in  F i g .   9 ,  

t h e r e   i s   r o t a t a b l y   a t t a c h e d   a  d i s k - s h a p e d   p u s h   member  60  

w h i c h   p e r f o r m s   a  d i s k   c l a m p i n g   a c t i o n   in  a s s o c i a t i o n   w i t h  

t h e   t u r n t a b l e   45  and  by  t h e   m a g n e t i c   f o r c e   of  a  m a g n e t .  

I n c i d e n t a l l y ,   t he   r a i s e d   p o s i t i o n   of  t h e   arm  member  58  

shown  in  F i g .   8  w i l l   be  c a l l e d   a  " n o n - c l a m p   p o s i t i o n " .   On 

t h e   o t h e r   h a n d ,   t h e   p o s i t i o n   of  t h e   arm  member   58  w h e n  

t h i s   arm  member  58  i s   r o c k e d   d o w n w a r d   by  a  p r e d e t e r m i n e d  

a n g l e   so  t h a t   t h e   p u s h   member   60  comes   i n t o   a b u t m e n t  

a g a i n s t   t h e   s u r f a c e   of  t h e   d i s k   5  p l a c e d   on  t h e   t u r n a b l e  

45  w i l l   be  c a l l e d   a  " c l a m p   p o s i t i o n " .   T h u s ,   t h e   a r m  

member   58  moves   b e t w e e n   t h e   c l a m p   p o s i t i o n   and  t h e   n o n -  

c l a m p   p o s i t i o n   w i t h   r e s p e c t   to   t he   t u r n t a b l e   4 5 .  

The  arm  member  58  i s   e q u i p p e d ,   as  shown  in  F i g s .  

8  and  9,  as  i t s   f r e e   end  w i t h   a  c o l u m n a r   - s h a p e d   h o l d e r  

5 8 a .   T h i s   h o l d e r   58a  has   i t s   l o w e r   end  f o r m e d   w i t h   a  

d i s k - s h a p e d   e x p a n d e d   p o r t i o n   58b  and  i t s   u p p e r   end  p o r t i o n  
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c a u l k e d   and  f i x e d   to   t h e   body   of  t h e   arm  member   58.  On 

t h e   o t h e r   h a n d ,   t h e   p u s h   member   60  i s   e q u i p p e d   w i t h   a  

d i s k - s h a p e d   y o k e   61  r o t a t a b l y   a t t a c h e d   to   t h e   h o l d e r   5 8 a  

by  f r e e l y   f i t t i n g   i t   in  a  body   p o r t i o n   58c  of   t h e   h o l d e r  

58a  a t   an  o p e n i n g   61a  f o r m e d   in  t h e   p r i n c i p a l   s u r f a c e   o f  

t h e   yoke   61.   An  a n n u l a r   m a g n e t   62  i s   j o i n e d   to   t he   l o w e r  

s u r f a c e   of  t he   yoke   61  c o n c e n t i c a l l y   w i t h   t h e   yoke   61.   An 

a r m - s h a p e d   p o s i t i o n i n g   member   63  p o s i t i o n s   t he   yoke   6 1  

w i t h   r e s p e c t   to   t h e   h o l d e r   58a  s u c h   t h a t   t h e   c e n t e r   o f  

r o t a t i o n   of   t h e   yoke   61  i s   a l i g n e d   w i t h   t h e   a x i a l   c e n t e r  

of   t h e   h o l d e r   5 8 a .   H e r e ,   t h e   y o k e   61  and  t h e   m a g n e t   6 2  

a r e   j o i n e d   by  means   of  an  a d h e s i v e ,   w h e r e a s   t h e  

p o s i t i o n i n g   member  63  i s   j o i n e d   to   t h e   yoke   61  by  s c r e w s  

6 3 a .   As  is   a p p a r e n t   f rom  F i g .   9,  t h e   o p e n i n g   61a  in  t h e  

y o k e   61  i s   f r e e l y   f i t t e d   on  t h e   body  p o r t i o n   58c  of   t h e  

h o l d e r   58a .   The  o p e n i n g   61a  i s   d e f i n e d   on  one  l a t e r a l  

s i d e   by  a  f i r s t   c i r c l e   61b  w h i c h   i s   p o s i t i o n e d   a t   t h e  

c e n t e r   of  r o t a t i o n   of  t he   yoke   61  and  has   a  d i a m e t e r  

s l i g h t l y   l a r g e r   t h a n   t h e   e x t e r n a l   d i a m e t e r   of   t h e   b o d y  

p o r t i o n   58c  and  i s   s m a l l e r   t h a n   t h e   e x t e r n a l   d i a m e t e r   o f  

t he   e x p a n d e d   p o r t i o n   58b  of  t h e   h o l d e r   5 8 a .   The  o p e n i n g  

61a  i s   d e f i n e d   on  the   o t h e r   l a t e r a l   s i d e   by  a  s e c o n d  

c i r c l e   61c  w h i c h   i s   o f f s e t   f rom  t h e   c e n t e r   of   r o t a t i o n   o f  

t h e   yoke   61  and  has   a  d i a m e t e r   l a r g e r   t h a n   t h e   e x t e r n a l  
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d i a m e t e r   of  t h e   e x p a n d e d   p o r t i o n   58b .   The  two  c i r c l e s   6 1 b  

and  61c  a r e   s m o o t h l y   j o i n e d   s u c h   t h a t   t h e   j o i n e d   p o r t i o n  

has   a  w i d t h   ( i n   t h e   h o r i z o n t a l   d i r e c t i o n   of   F i g .   9)  l a r g e r  

t h a n   t he   e x t e r n a l   d i a m e t e r   of  t h e   b o d y   p o r t i o n   5 8 b .  

The  p r e v i o u s l y   m e n t i o n e d   arm  member  58  ,  s h a f t   59  

and  push   member  60  t o g e t h e r   c o n s t i t u t e   a  c l a m p   m e c h a n i s m  

fo r   c l a m p i n g   t h e   d i s k   5  o n t o   t h e   t u r n t a b l e   45  o n c e   t h e  

d i s k   5  has   b e e n   c o n v e y e d   c l o s e   to  t h e   p r o p e r   p o s i t i o n .  

As  i s   a p p a r e n t   f rom  F i g .   8,  t h e   s p i n d l e   m o t o r   46  

f o r   r o t a t i o n a l l y   d r i v i n g   t h e   t u r n t a b l e   45  i s   e q u i p p e d   w i t h  

a  s p i n d l e   46a  w h i c h   i s   c o n n e c t e d   to   t h e   t u r n t a b l e   45.   T h e  

s p i n d l e   46a  i s   r o t a t a b l y   "borne   by  a  b e a r i n g   u n i t   ( n o t  

shown)  m o u n t e d   in  a  body   46b  of  t h e   s p i n d l e   m o t o r   4 6 .  

When  the   arm  member   58  is   in  t h e   a f o r e m e n t i o n e d   c l a m p  

p o s i t i o n ,   t he   l o w e r   end  of  t h e   h o l d e r   58a  f o r m i n g   p a r t   o f  

t he   arm  member  58  e n g a g e s   w i t h   t h e   top   of  t h e   s p i n d l e   4 6 a  

to  push   .the  s p i n d l e   46a  t o w a r d   t h e   p r e v i o u s l y   m e n t i o n e d  

b e a r i n g   u n i t   ( n o t   s h o w n ) ,   i . e . ,   d o w n w a r d .   For   t h i s  

p u r p o s e ,   t he   a r m - s h a p e d   p o s i t i o n i n g   member   63  or  a  

c o m p o n e n t   of  t h e   p u s h   member   60  i s   f o r m e d   in  i t s   b o t t o m  

w i t h   an  o p e n i n g   63b  t h r o u g h   w h i c h   t he   s p i n d l e   46a  can   b e  

i n s e r t e d .   I n c i d e n t a l l y ,   t he   e n g a g i n g   p o r t i o n   of  t h e  

h o l d e r   58a  w i t h   t h e   s p i n d l e   46a  i s   e q u i p p e d   w i t h   a  d i s k -  

s h a p e d   r e c e i v i n g   member   58d  w h i c h   i s   made  of  a  r e s i n   o r  
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t h e   l i k e   f o r   s m o o t h i n g   t h e   e n g a g i n g   s t a t e .   On  t h e   o t h e r  

h a n d ,   t h e   t u r n t a b l e   45  i s   e q u i p p e d   w i t h   a  g u i d e   m e m b e r  

4 5 b ,   h a v i n g   an  o u t w a r d l y   s l o p i n g   t o p   s u r f a c e ,   w h i c h   i s  

f i t t e d   in  t h e   c e n t e r   h o l e   of   t h e   d i s k   5  f o r   g u i d i n g   t h e  

d i s k   5  i n t o   t h e   c e n t e r   of  r o t a t i o n   of   t h e   t u r n t a b l e   4 5 .  

He re   is   b r i e f l y   d e s c r i b e d   t h e   a s s e m b l y   p r o c e d u r e  

of   t h e   c l a m p   m e c h a n i s m   d e s c r i b e d   a b o v e .  

F i r s t   of  a l l ,   t h e   h o l d e r   58a  f o r m i n g   p a r t   of  t h e  

arm  member  58  is   c a u l k e d   and  f i x e d   in   a d v a n c e   to   t h e   b o d y  

of   t he   arm  member  58.  I n d e p e n d e n t l y   of  t h i s ,   t h e   d i s k -  

s h a p e d   yoke   61  and  the   a n n u l a r   m a g n e t   62  a r e   j o i n e d   b y  

m e a n s   of  t he   a d h e s i v e .   N e x t ,   t h e   e x p a n d e d   p o r t i o n   58b  o f  

t h e   h o l d e r   58a  i s   i n s e r t e d   i n t o   t h e   o p e n i n g   61a  f o r m e d   i n  

t h e   yoke   61,   more  s p e c i f i c a l l y ,   i n t o   t he   l a r g e ,   o f f s e t  

s e c o n d   c i r c l e   61c  shown  in  F i g .   9.  S u b s e q u e n t l y   t h e   b o d y  

p o r t i o n   58c  of  t he   h o l d e r   58a  i s   p o s i t i o n e d   in  t h e   s m a l l ,  

c o n c e n t r i c   f i r s t   c i r c l e   6 1 b .   In  t h i s   s t a t e ,   t h e  

p o s i t i o n i n g   member  63  i s   a t t a c h e d   t o   t h e   yoke   61  by  t h e  

s c r e w s   63a .   As  a  r e s u l t ,   t h e   h o l d e r   58a  and  t h e   y o k e   6 1  

( i n c l u d i n g   the   m a g n e t   62)  a r e   p o s i t i o n e d   s u b s t a n t i a l l y  

c o n c e n t r i c a l l y   w i t h   r e s p e c t   to   e a c h   o t h e r .   T h u s ,   t h e  

a s s e m b l y   of  t he   c l a m p   m e c h a n i s m   is   c o m p l e t e d .  

I n c i d e n t a l l y ,   t h i s   c l a m p   m e c h a n i s m   i s   o p e r a t e d   by  t h e  

m o v e m e n t s   of  t he   a f o r e m e n t i o n e d   m o v i n g   member  1 4 .  
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As  shown  in  F i g s .   2  and  10 ,   t h e r e   i s   d i s p o s e d   a t  

t h e   r i g h t   s i d e   of   t h e   r i g h t h a n d   s u b - c h a s s i s   B  7b  a  m o v i n g  

p l a t e   67  w h i c h   i s   m o v a b l e   in  t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s ,   i . e . ,   in  t h e   d i r e c t i o n   o f   t h e   a r r o w   Y  and  t h e  

o p p o s i t e   d i r e c t i o n .   As  shown  in  F i g s .   2  and  11,  t h e r e   i s  

d i s p o s e d   a t   t h e   r i g h t   s i d e   of  t h e   l e f t h a n d   s u b - c h a s s i s   D 

7d  a n o t h e r   m o v i n g   p l a t e   68  w h i c h   m o v a b l e   in  t he   f o r w a r d  

and  b a c k w a r d   d i r e c t i o n s .   T h e s e   m o v i n g   p l a t e s   67  and  68  

a r e   shown  in  d e t a i l   r e s p e c t i v e l y   in   F i g s .   19  (a)  and  19  ( b )  

and  F i g s .   20  (a)  and  20  (b)  .  More  s p e c i f i c a l l y ,   t he   p l a t e  

67  i s   c a r r i e d   by  two  s l i d a b l e   e n g a g i n g   p i n s   67a  and  t h e  

m o v i n g   p l a t e   68  by  two  c o r r e s p o n d i n g   p i n s   68a ,   w h i c h  

p r o j e c t   f rom  t h e   two  m o v i n g   p l a t e s   67  and  68.   The  p i n s  

67a  and  68a  e n g a g e   r e s p e c t i v e   p a i r s   of  s l o t s   7h  and  7 i ,  

shown  in  F i g s .   10,  11,   13  (b)  and  1 5 ( b ) ,   w h i c h   a r e   f o r m e d  

to   e x t e n d   in  t h e   f o r w a r d   and  b a c k w a r d   d i r e c t i o n s   in  t h e  

s u b - c h a s s i s   B  7b  and  D  7 d .  

As  shown  in  F i g s .   2,  3  and   4,  a t   t h e   f r o n t   e n d  

of   t h e   c h a s s i s   7,  a  c o a c t i n g   s h a f t   70  e x t e n d s   to  t he   r i g h t  

and  l e f t   and  has   a rms   70a  and  70b  f i x e d   to   i t s   two  e n d s .  

The  c o a c t i n g   s h a f t   70  i s   r o t a t a b l y   b o r n e   in  t h e   c h a s s i s   7 .  

From  t h e   r e s p e c t i v e   l e a d i n g   end  p o r t i o n s   of  t h e   arms  7 0 a  

and  70b ,   p r o j e c t i n g   p i n s   70c  and  70d  a r e   s l i d a b l y   e n g a g e d  

w i t h   s l o t s   67b  and  68b  ( F i g s .   10  and  11)  f o r m e d   in  t h e  
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r e s p e c t i v e   r e a r   e n d s   of   t h e   m o v i n g   p l a t e s   67  and  68  a n d  

e x t e n d i n g   in  t h e   v e r t i c a l   d i r e c t i o n s ,   i . e . ,   in  t h e  

d i r e c t i o n   of  t he   a r r o w   Z.  In  o t h e r   w o r d s ,   in   a c c o r d a n c e  

w i t h   t h e   r e c i p r o c a l   m o v e m e n t   of  one  m o v i n g   p l a t e   68 ,   t h e  

o t h e r   m o v i n g   p l a t e   67  i s   a l s o   r e c i p r o c a t e d .   I n c i d e n t a l l y ,  

t h e   m o v i n g   p l a t e   68  i s   moved  b a c k w a r d s   in   a c c o r d a n c e   w i t h  

t h e   b a c k w a r d   m o v e m e n t   of  t h e   l e f t s i d e   m o v i n g   member  14  

b e c a u s e   a  p r o j e c t i o n   14h  (as   shown  in  F i g s .   2  and  18  (a)  ) 

p r o j e c t i n g   f rom  t h e   a f o r e m e n t i o n e d   m o v i n g   member  14  

e n g a g e s   t h e   r e a r   end  b e n t   p o r t i o n   68c  (as   shown  in  F i g .  

2 . )   of  s a i d   m o v i n g   p l a t e   68 .   I n c i d e n t a l l y ,   t h e   f o r w a r d  

r e t u r n i n g   m o v e m e n t s   of  t h e   m o v i n g   p l a t e s   67  and  68  a r e  

p e r f o r m e d   by  the   b i a s i n g   f o r c e   of  a  c o i l   s p r i n g   72  ( a s  

shown  in  F i g .   11)  w h i c h   i s   c o n n e c t e d   to   t h e   m o v i n g   p l a t e  

6 8 .  

In  a  p o s i t i o n   b e t w e e n   t h e   a f o r e m e n t i o n e d   p a i r e d  

m o v i n g   p l a t e s   67  and  68,   as  shown  in  F i g .   1,  2,  and  21  (a)  -  

21  ( d ) ,   t h e r e   i s   a r r a n g e d   a  f l a t   p l a t e - s h a p e d   g u i d e   m e m b e r  

74  w h i c h   has   i t s   u p p e r   s u r f a c e   s l i d a b l y   c o n t a c t i n g   w i t h  

t h e   p r i n c i p a l   s u r f a c e   of  t h e   d i s k   5  i n s e r t e d   f rom  t h e   s l o t  
d 

3a  f o r m e d   in  t he   h o u s i n g   2,  to  t h e r e b y   g u i d e   s a i d   d i s k   t o  

j u s t   b e l o w   t h e   c o n t a i n e r   22.  I n c i d e n t a l l y ,   a  f e l t   s h e e t  

74a  (as  shown  in  F i g .   21  ( a ) )   is   a d h e r e d   to   s u c h   a  p o r t i o n  

of   t he   u p p e r   s u r f a c e   of  t h e   g u i d e   member   74  as  c o n t a c t s  
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w i t h   t h e   p r i n c i p a l   s u r f a c e   of   t h e   d i s k   5.  On  e a c h   of  t h e  

r i g h t   and  l e f t '   e n d s   of   t h e   g u i d e   member  74  ,  as  is   a p p a r e n t  

f rom  F i g .   2 1 { a ) ,   t h e r e   i s   f o r m e d   one  p a i r   of  a  t o t a l   o f  

f o u r   p i n s   74b  w h i c h   e x t e n d   to   t h e   r i g h t   and  l e f t .   T h e  

g u i d e   member  74  i s   c a r r i e d   and  is   m o v a b l e   in  t h e   v e r t i c a l  

d i r e c t i o n   w i t h i n   a  p r e d e t e r m i n e d   r a n g e   as  a  r e s u l t   t h a t  

t h o s e   r e s p e c t i v e   p i n s   74b  a r e   s l i d a b l y   e n g a g e d   w i t h   o n e  

p a i r   of  s l o t s   7j  and  7k  ( F i g s .   10,  11,  13  (b)  and  15  (b)  ) 

f o r m e d   in  e a c h   of  t h e   s u b - c h a s s i s   B  7b  and  D  7d  a n d  

e x t e n d i n g   in  t h e   v e r t i c a l   d i r e c t i o n s ,   i . e . ,   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   Z.  M o r e o v e r ,   t h o s e   r e s p e c t i v e   p i n s  

74b  f o r m e d   to  p r o j e c t   f r o m   t h e   g u i d e   member  74  a r e   e n g a g e d  

n o t   o n l y   w i t h   t he   s l o t s   7j  and  7k  of  t he   s u b - c h a s s i s   B  7 b  

and  D  7d  bu t   a r e   a l s o   s l i d a b l y   w i t h   cam  s l i t s   67d  and  6 8 d  

f o r m e d   in  t he   a f o r e m e n t i o n e d   m o v i n g   p l a t e s   67  and  6 8 ,  

r e s p e c t i v e l y .   The  cam  s l i t s   67d  and  68d  a r e   g e n e r a l l y  

s l o p e d   u p w a r d   and  b a c k w a r d ,   i . e . ,   in  t h e   d i r e c t i o n  

o p p o s i t e   to   t h a t   of  t h e   a r r o w   Y)  .  In  a c c o r d a n c e   w i t h   t h e  
i  

f o r w a r d   and  b a c k w a r d   m o v e m e n t s   of  t he   r e s p e c t i v e   m o v i n g  

p l a t e s   67  and  68,   more   s p e c i f i c a l l y ,   t h e   g u i d e   member   74  

i s   moved  upward   and  d o w n w a r d .  

As  shown  in  F i g .   2,  a  b r a c k e t   76  i s   m o u n t e d  

b e t w e e n   the   r e s p e c t i v e   f r o n t   e n d s   of  t h e   s u b - c h a s s i s   B  7 b  

and  D  7d.  To  a  l o w e r   p o r t i o n   of  t h e   b r a c k e t   76 ,   as  s h o w n  
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in  F i g s .   3  and  12,   f o r   e x a m p l e ,   t h e r e   i s   a t t a c h e d   a  s h a f t  

77  w h i c h   e x t e n d s   to   t h e   r i g h t   and  l e f t ,   i . e . ,   in   t h e  

d i r e c t i o n   of  t h e   a r r o w   X  and  in  t h e   o p p o s i t e   d i r e c t i o n .  

To  t h i s   s h a f t   77,   t h e r e   i s   h i n g e d   in  a  r o c k i n g   m a n n e r   t h e  

u p p e r   end  of   a  c o v e r   78  f o r   c l o s i n g   t h e   s l o t   3a  f r o m   t h e  

i n s i d e .   The  c o v e r   78  i s   b i a s e d   o u t w a r d l y   t o w a r d   i t s   s h u t  

p o s i t i o n ,   in  w h i c h   i t   c o v e r s   t h e   s l o t   3a .   The  b i a s i n g   i s  

p e r f o r m e d   by  t h e   a c t i o n   of  a  s p r i n g   member  79  w h i c h   i s  

f i t t e d   on  the   s h a f t   7 7 .  

As  i s   a p p a r e n t   e s p e c i a l l y   f rom  F i g .   12,   a  t u r n  

l e v e r   80  i s   so  h i n g e d   to   t h e   f r o n t   end  of   t h e   s u b - c h a s s i s  

B  7b  t h r o u g h   a  p i n   80a  as  to   r o c k   f r e e l y   in  t h e   d i r e c t i o n  

of  a r r o w   P.  T h i s   t u r n   l e v e r   80  i s   e q u i p p e d   a t   i t s   f r e e  

end  w i t h   a  p i n   80b  f o r   co in ing   i n t o   a b u t t i n g   c o n t a c t   w i t h  

t h e   f r o n t   s u r f a c e   of  t h e   c o v e r   78  to   r o c k   t h e   c o v e r   7 8  

t o w a r d   an  open   p o s i t i o n .   I n c i d e n t a l l y ,   t h e   t u r n   l e v e r   8 0  

i s   b i a s e d   c l o c k w i s e   of   F i g .   12  by  t h e   a c t i o n   of  a  c o i l  

s p r i n g   81.   As  shown  in  F i g .   12,   t h e   f r o n t   end  of  t h e  

a f o r e m e n t i o n e d   m o v i n g   member   13  c a n   come  f rom  t h e   r e a r  

i n t o   a b u t t i n g   c o n t a c t   w i t h   t h e   f r e e   end  of  t h e   t u r n   l e v e r  

80.   When  t he   m o v i n g   member   13  moves   b a c k w a r d ,   i . e . ,   i n  

t h e   d i r e c t i o n   o p p o s i t e   to   t h a t   of  t h e   a r r o w   Y,  t h e   t u r n  

l e v e r   80  i s   t u r n e d   c l o c k w i s e   ( F i g .   12)  by  t h e   c o i l   s p r i n g  

81  so  t h a t   t he   c o v e r   78  i s   moved  to   i t s   p o s i t i o n   by  i t s  
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s p r i n g   79.   When  t h e   m o v i n g   member  13  i s   in  i t s   f r o n t  

l i m i t   p o s i t i o n   ( i . e . ,   t h e   p o s i t i o n "   shown  in  F i g .   1 2 ) ,   o n  

t h e   o t h e r   h a n d ,   t h e   t u r n   l e v e r   80  i s   t u r n e d   c o u n t e r -  

c l o c k w i s e   by  t h e   m o v i n g   member   13  so  t h a t   t h e   c o v e r   7 8  

b i a s e d   by  t h e   s p r i n g   79  s h u t s   t he   s l o t   3a .   In  s h o r t ,   t h e  

c o v e r   78  i s   h e l d   in  i t s   c l o s e d   and  o p e n   p o s i t i o n s   by  t h e  

a c t i o n   of  t h e   ( a f o r e m e n t i o n e d )   d i s k   c o n v e y i n g   m e c h a n i s m  

i n c l u d i n g   t h e   m o v i n g   member   13.  I n c i d e n t a l l y ,   t h e   s p r i n g  

member  79,  t h e   t u r n   l e v e r   80  i n c l u d i n g   t h e   p i n   8 0 a ,   a n d  

t he   c o i l   s p r i n g   81,   as  d e s c r i b e d   a b o v e ,   a r e   a l s o  

i n c o r p o r a t e d   t o g e t h e r   i n t o   s a i d   d i s k   c a r r y i n g   m e c h a n i s m .  

To  t h e   r e a r   end  p o r t i o n   of  t h e   s u b - c h a s s i s   C  7 c ,  

as  shown  in  F i g .   3,  t h e r e   is   f i x e d   a  s o l e n o i d   p l u n g e r   8 3 .  

T h i s   s o l e n o i d   p l u n g e r   83  is   p r o v i d e d   to  move  t h e   c o v e r   7 8  

t e m p o r a r i l y   to   t h e   s h u t   p o s i t i o n .   As  shown  in  F i g .   3 ,  

more  s p e c i f i c a l l y ,   t h e r e   i s   a r r a n g e d   a  l e v e r   84  w h i c h  

e x t e n d s   f o r w a r d   and  b a c k w a r d   a l o n g   t h e   w h o l e   l e n g t h   of  t h e  

s u b - c h a s s i s   C  7c  and  i s   a t t a c h e d   t h e r e t o   in   a  m a n n e r   t o  

f r e e l y   r e c i p r o c a t e   f o r w a r d   and  b a c k w a r d .   The  l e v e r   84  i s  

f o r m e d   a t   i t s   f r o n t   end  p o r t i o n   w i t h   an  a b u t m e n t   p o r t i o n  

84a  fo r   a b u t m e n t   e n g a g e m e n t   w i t h   t h e   b a c k   of  t h e   t u r n  

l e v e r   80.  The  r e a r   end  of  t he   l e v e r   84  i s   c o n n e c t e d   t o  

t h e   p l u n g e r   83a  of  t h e   s o l e n o i d   p l u n g e r   83  by  means   of  a  

p i n   84b.   More  s p e c i f i c a l l y ,   t h e   p l u n g e r   83a  of  t h e  
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s o l e n o i d   83  i s   r e t r a c t e d   to   move  t h e   l e v e r   84  f o r w a r d   s o  

t h a t   t h e   a b u t m e n t   p o r t i o n   84a  of   t he   l e v e r   84  t u r n s   t h e  

t u r n   l e v e r   80  c o u n t e r - c l o c k w i s e   ( F i g s .   3  and  12)  to  m o v e  

t h e   c o v e r   78  to   t h e   s h u t   p o s i t i o n .  

As  shown  in  F i g .   10 ,   12  and  F i g s .   2 1 ( a ) - 2 1 ( d ) ,  

f o r   e x a m p l e ,   t h e r e   is   a t t a c h e d   to   t h e   f r o n t   end  of  t h e  

g u i d e   member  84  an  i n s e r t i o n   p r e v e n t i n g   member   86  f o r  

p r e v e n t i n g   t he   i n s e r t i o n   of  a  s e c o n d   f rom  t h e   s l o t   3a  o f  

t h e   h o u s i n g   2.  T h i s   i n s e r t i o n   p r e v e n t i n g   member   86  i s  

made  m o v a b l e   b e t w e e n   an  ( i n s e r t i o n )   p r e v e n t i n g   p o s i t i o n ,  

as  i n d i c a t e d   by  d o u b l e   d o t t e d   l i n e s   in  F i g .   12 ,   and  a  n o n -  

p r e v e n t i n g   p o s i t i o n ,   as  i n d i c a t e d   by  s o l i d   l i n e s .   A s  

shown  in  F i g s .   2 1 ( a )   and  2 1 ( b ) ,   t he   i n s e r t i o n   p r e v e n t i n g  

member  86  is   f o r m e d   a t   i t s   two  r i g h t   and  l e f t   s i d e s   w i t h  

s m a l l   b e n t   p o r t i o n s   86a  w h i c h   a r e   s m o o t h l y   f i t t e d   i n  

c i r c u l a r   o p e n i n g s   74c  f o r m e d   in  t h e   two  r i g h t   and  l e f t   e n d  

p o r t i o n s   of  t h e   g u i d e   member   74.   As  a  r e s u l t ,   t h e  

i n s e r t i o n   p r e v e n t i n g   member   86  can   r o c k   on  t h a t   b e n t  

p o r t i o n s   86a  so  t h a t   i t   can   move  b e t w e e n   t h e  

a f o r e m e n t i o n e d   p r e v e n t i n g   and  n o n - p r e v e n t i n g   p o s i t i o n s .  
id 

As  shown  in  F i g .   12 ,   f o r   e x a m p l e ,   t h e r e   i s  

p o s i t i o n e d   b e l o w   t h e   i n s e r t i o n   p r e v e n t i n g   member   86  a  

t o n g u e   88  wh ich   i s   f i x e d   on  t h e   c h a s s i s   7.  The  i n s e r t i o n  

p r e v e n t i n g   member  86  moves   u p w a r d   and  d o w n w a r d   t o g e t h e r  



0 2 1 0 0 0 6  

-  26  -  

w i t h   t he   g u i d e   member   74  s u c h   t h a t   i t   r o c k s   a r o u n d   i t s  

b e n t   p o r t i o n s   86a   (as   shown  in  F i g .   21  (a)  and)   b e t w e e n   t h e  

a f o r e m e n t i o n e d   p r e v e n t i n g   and  n o n p r e v e n t i n g   p o s i t i o n s ,  

w h i l e   b e i n g   p u s h e d   to   t he   t o n g u e   88,   when  i t   moves   u p w a r d  

and  d o w n w a r d .   The  g u i d e   member   74  i s   d r i v e n   by  t h e  

a f o r e m e n t i o n e d   d i s k   c a r r y i n g   m e c h a n i s m   so  t h a t   t h e  

i n s e r t i o n   p r e v e n t i n g   member  86  i s   c o n v e y e d   by  s a i d   d i s k  

c o n v e y i n g   m e c h a n i s m .  

I n c i d e n t a l l y ,   t he   m o v e m e n t   of  t h e   f r o n t   c o v e r   78  

is   e f f e c t e d   when  t h e   i n s e r t i o n   p r e v e n t i n g   member   86  m o v e s  

to  t he   n o n p r e v e n t i n g   p o s i t i o n .   T h i s   c o n s t r u c t i o n   makes   i t  

u n n e c e s s a r y   to   f o r m   the   c o v e r   78  w i t h   any  n o t c h   f o r  

p r e v e n t i n g   t h e   c o l l i s i o n   w i t h   t h e   i n s e r t i o n   p r e v e n t i n g  

member  8 6 .  

N e x t ,   t h e   f o l l o w i n g   d e s c r i p t i o n   i s   d i r e c t e d   t o  

l o c k   m e a n s   f o r   l o c k i n g   t he   s u p p o r t   member   42  ( w h i c h  

s u p p o r t s   t h e   p l a y   means   i n c l u d i n g   t h e   t u r n t a b l e   45)  w i t h  

r e s p e c t   to   t h e   h o u s i n g   2,  i . e . ,   to   t h e   c h a s s i s   7,  w h i l e  

t h e   d i s k   i s   n o t   b e i n g   p l a y e d .  

As  shown   in  F i g .   7,  t h e r e   a r e   a n c h o r e d   on  t h e  

s u p p o r t   member   42  a  t o t a l   of  t h r e e   l o c k   p i n s   91,  92  a n d  

93,   one  of  w h i c h   i s   l o c a t e d   a t   t h e   l e f t   and  t he   o t h e r   t w o  

a t   the   r i g h t .   T h e s e   r e s p e c t i v e   l o c k   p i n s   e x t e n d   to  t h e  

l e f t   and  r i g h t .  
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As  shown  in  F i g .   10,   on  t h e   o t h e r   h a n d ,   t h e   r e a r  

end  of  t he   m o v i n g   p l a t e   67  a r r a n g e d   a t   t h e   r i g h t   of  t h e  

c h a s s i s   7  is  f o r m e d   a t   i t s   l o w e r   p o r t i o n   w i t h   an  o p e n i n g  

6 7 h ,   w h i c h   is   f o r m e d   of  a  c i r c u l a r   p o r t i o n   67 f   and  a  

s t r a i g h t   p o r t i o n   67g  e x t e n d i n g   f rom  t h e   r e a r   end  of  t h e  

c i r c u l a r   p o r t i o n   67f   and  in  w h i c h   t h e   l o c k   p i n   91  of   t h e  

s u p p o r t   member  42  i s   f i t t e d .   When  t h i s   l o c k   p i n   91  c o m e s  

i n t o   t he   s t r a i g h t   p o r t i o n   67g  of   t h e   o p e n i n g   6 7 h ,   i t   i s  

l o c k e d   w i t h   r e s p e c t   to  t h e   m o v i n g   p l a t e   67 .   A c c o r d i n g l y ,  

i t   is   a l s o   l o c k e d   to  t h e   c h a s s i s   7  so  t h a t   t h e   l o c k e d  

s t a t e   is   r e l e a s e d   when  t h e   l o c k   91  r e t u r n s   to   t h e   c i r c u l a r  

p o r t i o n   6 7 f .  

As  shown  in  F i g .   11,   t h e   c h a s s i s   7  i s   f o r m e d   a t  

i t s   l e f t h a n d   s i d e   w i t h   a  p i n   95  w h i c h   e x t e n d s   to   t h e   r i g h t  

and  l e f t   ( i . e . ,   i  t h e   d i r e c t i o n   of   t h e   a r r o w   x  and  in  t h e  

o p p o s i t e   d i r e c t i o n )   and  to  w h i c h   a  l o n g i t u d i n a l   l o c k   p l a t e  

A  96  is   a t t a c h e d   a t   i t s   m i d d l e   p o r t i o n   in  a  m a n n e r   to   r o c k  

in  t h e   d i r e c t i o n   of  a r r o w   Q.  A  c o i l   s p r i n g   97  i s  

c o n n e c t e d   to  t he   l o c k   p l a t e   A  96  so  t h a t   s a i d   l o c k   p l a t e  

A  96  i s   b i a s e d   c l o c k w i s e   in  F i g .   11  by  t h e   c o i l   s p r i n g   9 7 .  

The  l o c k   p l a t e   A  96  i s   f o r m e d   a t   i t s   f r o n t   end  w i t h   a  

n o t c h   96a  w h i c h   i s   b r o u g h t   i n t o   e n g a g e m e n t   w i t h   t h e   l o c k  

p i n   97  of  t he   s u p p o r t   member   42  by  t h e   c o u n t e r - c l o c k w i s e  

r o t a t i o n   of  t he   l o c k   p l a t e   A  96  to   l o c k   t h e   l o c k   p i n   9 2 .  
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In  t he   l o w e r ,   m i d d l e   p o r t i o n   of  the   l o c k   p l a t e   A  96  i s  

f o r m e d   a  cam  s u r f a c e   96c  w h i c h   i s   s l i d a b l y   e n g a g e d   w i t h   a  

p i n   68f   p r o j e c t i n g   f rom  t h e   m o v i n g   p l a t e   68  a r r a n g e d   a t  

t h e   l e f t   s i d e   of  t h e   c h a s s i s   7.  More  s p e c i f i c a l l y /   t h e  

l o c k   p l a t e   A  96  is   t u r n e d   b o t h   by  the   m o v e m e n t   of  t h e   p i n  

68 f   a l o n g   t he   cam  s u r f a c e   96c  in  a c c o r d a n c e   w i t h   t h e  

f o r w a r d   and  b a c k w a r d   m o v e m e n t s   of  t he   mov ing   p l a t e   68  a n d  

by  t he   a c t i o n   of  t h e   c o i l   s p r i n g   9 7 .  

At  t h e   r e a r   end  p o r t i o n   of  the   l o c k   p l a t e   A  9 6 ,  

t h e r e   is   a r r a n g e d   a  l o c k   p l a t e   B  99  wh ich   has   a  g e n e r a l l y  

c r e s c e n t   s h a p e   and  w h i c h   i s   so  a t t a c h e d   to  t h e   c h a s s i s   7 

t h r o u g h   a  p i n   99a  as  to   r o c k   f r e e l y   in  t h e   d i r e c t i o n   o f  

t h e   a r r o w   R.  T h a t   l o c k   p l a t e   B  99  is  e n g a g e d   w i t h   t h e  

l o c k   p i n   93  of  t h e   s u p p o r t   member  42  to  l o c k   t h e   l o c k  

p l a t e   B  96  w i t h   r e s p e c t   to   t h e   c h a s s i s   7.  The  l o c k   p l a t e  

B  99  has   i t s   f r e e   end  p o r t i o n   h i n g e d   to  t h e   r e a r   e n d  

p o r t i o n   of  t he   l o c k   p l a t e   A  96  by  means   of  a  p i n   99b  s o  

t h a t   i t   is   r o c k e d   in  a c c o r d a n c e   w i t h   t he   r o t a t i o n   of  t h e  

l o c k   p l a t e   A  9 6 .  

The  a f o r e m e n t i o n e d   l o c k   p i n s   91,   92  and  9 3 ,  

m o v i n g   p l a t e   67,   l o c k   p l a t e   A  96 ,   c o i l   s p r i n g   97  and  l o c k  

p l a t e   B  99  t o g e t h e r   c o n s t i t u t e   w i t h   t h e i r   a s s o c i a t e d  

p e r i p h e r a l   m e m b e r s   l o c k   m e a n s   f o r   l o c k i n g   t h e   s u p p o r t  

member   42  w i t h   r e s p e c t   to   t h e   c h a s s i s   7  and  a c c o r d i n g l y   t o  
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t h e   h o u s i n g   2  when  p l a y i n g   of   t h e   d i s k   i s   n o t   p e r f o r m e d .  

As  shown  in   F i g .   2,  t h e   body   10a  of   t he   t r a y   10  

i s   e q u i p p e d   a t   i t s   f r o n t   end  p o r t i o n   w i t h   a  p i n   101  w h i c h  

e x t e n d s   u p w a r d   and  d o w n w a r d .   To  t h i s   p i n   101 ,   t h e r e   i s  

a t t a c h e d   a  l e v e r   102  w h i c h   e x t e n d s   to   t h e   r i g h t   and  l e f t  

o v e r   s u b s t a n t i a l l y   a l l   t h e   l e n g t h   of  t h e   t r a y   body  1 0 a  

s u c h   t h a t   i t   can   t u r n   a t   i t s   c e n t r a l   p o r t i o n   in  t h e  

d i r e c t i o n   of  a r r o w   S.  From  t h e   r i g h t   end  of  t he   l e v e r  

member   102 ,   t h e r e   i s   f o r m e d   a  p r o j e c t i o n   102a   w i t h   e n g a g e s  

t h e   o u t e r   c i r c u m f e r e n c e   of  t h e   d i s k   5  p o s i t i o n e d   in  a  

p r e d e t e r m i n e d   p o s i t i o n   of  t h e   c o n t a i n e r   22.   The  r i g h t   e n d  

of   t h e   l e v e l   102  i s   a l s o   f o r m e d   w i t h   a n o t h e r   p r o j e c t i o n  

102b  w h i c h   w i t h   t h e   a c t u a t o r   of   a  d e t e c t i n g   s w i t c h   1 0 4  

f i x e d   on  t h e   l o w e r   s u r f a c e   of  t h e   r i g h t   s i d e   p o r t i o n   o f  

t h e   body   10a  of  t h e   t r a y   10.   The  d e t e c t i n g   s w i t c h   1 0 4  

d e t e c t s   t h a t   t he   d i s k   5  has   b e e n   p o s i t i o n e d   in  t h e  

p r e d e t e r m i n e d   p o s i t i o n   of  t h e   c o n t a i n e r   2 .  

The  l e f t   end  of  t h e   l e v e l   102  i s   f o r m e d   w i t h   a  

p r o j e c t i o n   102c  w h i c h   e x t e n d s   b a c k w a r d   ( i . e . ,   in  t h e  

d i r e c t i o n   o p p o s i t e   to   t h a t   of  t h e   a r r o w   Y)  so  t h a t   i t   c a n  

come  i n t o   a b u t m e n t   e n g a g e m e n t   w i t h   a  r i s i n g   r e a r   w a l l   7m 

f o r m e d   a t   t he   r e a r   end  of  t h e   c h a s s i s   7.  When  t he   t r a y   1 0  

moves   b a c k w a r d   to   r e a c h   i t s   b a c k w a r d   m o v i n g   l i m i t  

p o s i t i o n ,   t h a t   p r o j e c t i o n   102c   a b u t s   a g a i n s t   t h e   r e a r   w a l l  
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7m  so  t h a t   t h e   l e v e r   102  i s   t u r n e d   c o u n t e r - c l o c k w i s e   i n  

F i g .   2.  I n c i d e n t a l l y ,   t h e   l e v e r   102  i s   g i v e n   a  b i a s i n g  

f o r c e   in  t he   c l o c k w i s e   d i r e c t i o n   in   F i g .   2  by  t h e   a c t i o n  

of   a  c o i l   s p r i n g   1 0 5 .  

From  t h e   l e f t   end  p o r t i o n   of  t h e   l e v e r   1 0 2 ,  

t h e r e   i s   a l s o   f o r m e d   a n o t h e r   p r o j e c t i o n   102d  w h i c h   c o m e s  

i n t o   e n g a g e m e n t   w i t h   t h e   a c t u a t o r   member  of  a  d e t e c t i n g  

s w i t c h   106  m o u n t e d   on  t h e   l o w e r   s u r f a c e   of  t h e   l e f t   s i d e  

of   t he   body  10a  of   t h e   t r a y   10.   The  d e t e c t i n g   s w i t c h   1 0 6  

d e t e c t s   t h a t   t h e   t r a y   10  has   r e a c h e d   i t   b a c k w a r d   m o v i n g  

l i m i t   p o s i t i o n .  

As  a l s o   shown  in  F i g .   2,  t h e   l e f t   s i d e   of  t h e  

b o d y   10a  of  t h e   t r a y   10  i s   e q u i p p e d   on  i t s   l o w e r   s i d e   w i t h  

a  d e t e c t i n g   s w i t c h   108  w h i c h   e n g a g e s   w i t h   t h e   r e a r   end  o f  

t h e   mov ing   member  14  to   d e t e c t   t h a t   t h e   m o v i n g   member  14  

h a s   r e a c h e d   i t s   b a c k w a r d   m o v i n g   l i m i t   p o s i t i o n .   At  t h e  

f r o n t   of  t h e   l e f t   end  of  t h e   c h a s s i s   7,  as  shown  i n  

F i g .   4f  t h e r e   i s   a r r a n g e d   a n o t h e r   d e t e c t i n g   s w i t c h   1 0 9  

w h i c h   has   i t s   a c t u a t o r   e n g a g e d   w i t h   t h e   m o v i n g   member  1 4  

f o r   d e t e c t i n g   t h a t   t h e   m o v i n g   member   14  has   r e a c h e d   i t s  

f o r w a r d   mov ing   l i m i t   p o s i t i o n .   In  a  p r e d e t e r m i n e d  

p o s i t i o n   of  t h e   s u p p o r t   member  42  f o r   s u p p o r t i n g   t he   p l a y  

m e a n s ,   as  shown  in  F i g .   7,  t h e r e   i s   a l s o   d i s p o s e d   a  

d e t e c t i n g   s w i t c h   110  fo r   d e t e c t i n g   t h a t   t h e   c a r r i a g e   48  
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h a s   r e a c h e d   i t s   home  p o s i t i o n ,   i . e . ,   in  a  s t i l l   p o s i t i o n  

b e f o r e   t h e   s t a r t   of   t h e   p l a y .  

The  r e s p e c t i v e   s i g n a l s   g e n e r a t e d   f rom  t h e  

a f o r e m e n t i o n e d   g r o u p e d   c o n t r o l   b u t t o n s   6  on  t h e   f r o n t  

p a n e l   of  t h e   d i s k   p l a y e r   1  and  f rom  t h e   r e s p e c t i v e  

d e t e c t i n g   s w i t c h e s   1 0 4 ,   106 ,   108 ,   110  and  so  on  a r e  

t r a n s m i t t e d   to  a  c o n t r o l   c i r c u i t   111 ,   shown  e l e c t r i c a l l y  

in  F i g .   29,   w h i c h   i s   l o c a t e d   w i t h i n   t h e   h o u s i n g   2 .  

F i g .   29  s h o w s   a  b l o c k   d i a g r a m   of  a  c o n t r o l  

s y s t e m ,   in  w h i c h   t h e   c o n t r o l   c i r c u i t   111  i s   c o n s t r u c t e d   o f  

a  m i c r o   c o m p u t e r   h a v i n g   a  b u i l t - i n   m e m o r y ,   f o r   e x a m p l e .  

On  t he   b a s i s   of  t h e   r e s p e c t i v e   s i g n a l s   g e n e r a t e d   f rom  t h e  

g r o u p e d   c o n t r o l   b u t t o n s   6,  t h e   r e s p e c t i v e   d e t e c t i n g  

s w i t c h e s   104 ,   106 ,   108  and  110  and  so  on ,   t he   c o n t r o l  

c i r c u i t   111  d r i v e s   a  l o a d i n g   m e c h a n i s m   112 ,   a  c a r r i a g e  

m e c h a n i s m   113 ,   t he   s p i n d l e   m o t o r   46  and  so  on  a t   t i m i n g s  

to   be  d e s c r i b e d   l a t e r .   The  c a r r i a g e   m e c h a n i s m   113  and  t h e  

s p i n d l e   m o t o r   46  a r e   d r i v e n   by  t h e   c o n t r o l   c i r c u i t   1 1 1  

t h r o u g h   a  c a r r i a g e   s e r v o   c i r c u i t   114  and  a  s p i n d l e   s e r v o  

c i r c u i t   115.   The  c o n t r o l   c i r c u i t   111  a l s o   o u t p u t s   d i s p l a y  

i n f o r m a t i o n   to  a  d i s p l a y   116  f o r   e x h i b i t i n g   a  v a r i e t y   o f  

d i s p l a y s .   The  c o n t r o l   c i r c u i t   111  i s   fed   w i t h   i n f o r m a t i o n  

r e a d   o u t   f rom  t h e   d i s k   by  a  p i c k u p   117  a f t e r   t h e  

i n f o r m a t i o n   has   b e e n   p r o c e s s e d ,   e . g . ,   d e m o d u l a t e d   by  a  
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s i g n a l   p r o c e s s i n g   c i r c u i t   118 .   The  c o n t r o l   c i r c u i t   1 1 1  

f u r t h e r   d r i v e s   t h e   a f o r e m e n t i o n e d   s o l e n o i d   p l u n g e r   8 3  

t h r o u g h   a  d r i v e   c i r c u i t   1 1 9 .  

T h a t   s o l e n o i d   p l u n g e r   83  i s   d r i v e n   f o r   s h u t t i n g  

o f f   t h e   c o v e r   78  in  a  d i s k   l o a d i n g   p r o c e s s .   In  t h e  

d r i v i n g   of  t h i s   s o l e n o i d   p l u n g e r   83,   t h e   c o n t r o l   c i r c u i t  

111  f e e d s   t he   d r i v e n   c i r c u i t   119 ,   as  shown  in  a  t i m i n g  

c h a r t   of  F i g .   30,   w i t h   a  d r i v e   p u l s e   (c)  h a v i n g   a  p u l s e  

w i d t h   of  c o n s t a n t   t i m e   T  in  r e s p o n s e   to   t h e   d e t e c t e d  

o u t p u t   (a)  of  t h e   d e t e c t i n g   s w i t c h   16,   w h i c h   d e t e c t s   t h a t  

t h e   t r a y   10  (as  shown  in  F i g .   2)  of  t h e   l o a d i n g   m e c h a n i s m  

112  has   r e a c h e d   i t s   b a c k w a r d   m o v i n g   l i m i t   p o s i t i o n .   T h e  

c o n t r o l   c i r c u i t   111  t h e n   f e e d s   t h e   d r i v e   c i r c u i t   119  w i t h  

a  d r i v e   p u l s e   t r a i n   (c)  w i t h   a  d u t y   c y c l e   of  a b o u t   50% 

a f t e r   t h e   l a p s e   of   t h e   c o n s t a n t   t i m e   p e r i o d   T.  T h e  

c o n t r o l   c i r c u i t   111  a l s o   i n t e r r u p t s   t h e   d r i v e   of   t h e  

s o l e n o i d   p l u n g e r   83  in  r e s p o n s e   to   t h e   d e t e c t e d   o u t p u t   ( b )  

of   t h e   d e t e c t i n g   s w i t c h   108  d e t e c t i n g   t h e   c o m p l e t i o n   o f  

t h e   l o a d i n g   o p e r a t i o n ,   i . e . ,   t h a t   t h e   m o v i n g   member   14  ( a s  

shown  in  F i g .   2)  of  t h e   l o a d i n g   m e c h a n i s m   112  has   r e a c h e d  

i t s   b a c k w a r d   m o v i n g   l i m i t   p o s i t i o n .  

T h u s ,   s i n c e   t h e   d r i v e   c i r c u i t   19  i s   fed   w i t h  

b o t h   t h e   d r i v e   p u l s e   h a v i n g   t h e   w i d t h   of  t h e   c o n s t a n t   t i m e  

p e r i o d   T  a t   t he   s t a r t   of  t h e   d r i v e   of  t h e   s o l e n o i d   p l u n g e r  
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83  and  t he   d r i v e   p u l s e   t r a i n   h a v i n g   t h e   d u t y   c y c l e   o f  

a b o u t   50%  a f t e r   l a p s e   of   t h e   c o n s t a n t   t i m e   p e r i o d   T,  t h e  

s o l e n o i d   p l u n g e r   83  i s   f e d   w i t h   a  l a r g e   c u r r e n t   n e c e s s a r y  

f o r   i t s   i n t a k e   s t r o k e   when   i t   i s   d r i v e n   and  w i t h   s u c h   a  

s m a l l   h o l d i n g   c u r r e n t   as   c a n   b a r e l y   h o l d   t h e   w i t h d r a w n  

s t a t e   a f t e r   the   i n t a k e .  

I n c i d e n t a l l y ,   t h e   d r i v e   p u l s e   t r a i n   of  a b o u t   50% 

d u t y   c y c l e   can  be  e a s i l y   p r o d u c e d   by  t h e   m i c r o   c o m p u t e r  

c o n s t i t u t i n g   the   c o n t r o l   c i r c u i t   1 1 1 .  

F i g .   31  s h o w s   t h e   c i r c u i t y   of   t h e   c a r r i a g e   s e r v o  

c i r c u i t   114.   As  s h o w n ,   a  c a r r i a g e   d r i v e   v o l t a g e   f o r  

d r i v i n g   the   c a r r i a g e   m o t o r   51  i s   f ed   to   a  b i l a t e r a l   d r i v e  

c i r c u i t   122  t h r o u g h   a  l o o p   s w i t c h   120  and  an  e q u a l i z e r  

c i r c u i t   121.   The  b i l a t e r a l   d r i v e   c i r c u i t   122  d r i v e s   t h e  

c a r r i a g e   m o t o r   51  in  b o t h   t h e   f o r w a r d   and  b a c k w a r d  

d i r e c t i o n s   in  a c c o r d a n c e   w i t h   t h e   p o l a r i t y   of  a  d r i v e  

v o l t a g e .   T h i s   c a r r i a g e   d r i v e   v o l t a g e   i s   u s e d   no t   o n l y   a s  

a  n o n - i n v e r t e d   i n p u t   of   a  c o m p a r a t o r   COMP^  r e f e r e n c e d   t o  

t h e   i n v e r t e d   v a l u e   of  a  r e f e r e n c e   v o l t a g e   + V r e f   b u t   a l s o  

as  an  i n v e r t e d   i n p u t   of  a  c o m p a r a t o r   COMP2  r e f e r e n c e d   t o  

t h e   n e g a t i v e   r e f e r e n c e   v o l t a g e   ~ V r e f .   T h e s e   r e f e r e n c e  

v o l t a g e   +Vre f   and  - V r e f   a r e   s e t   to   c o r r e s p o n d   to   t h e  

i n s e n s i t i v e   band  of  t h e   c a r r i a g e   m o t o r   51.   The  r e s p e c t i v e  

o u t p u t s   of  the   c o m p a r a t o r s   COMP^  and  COMP2  become   t w o  
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i n p u t s   of  an  OR  g a t e   123 ,   w h i c h   g e n e r a t e s   an  o u t p u t   a t   a  

h i g h   l e v e l   when  t h e   c a r r i a g e   d r i v e   v o l t a g e   i s   h i g h e r   t h a n  

+ V r e f   or  l o w e r   t h a n   - V r e £ .   The  o u t p u t   of   t h e   OR  g a t e   1 2 3  

i s   f ed   to   t h e   l o o p   s w i t c h   120  to   p r o v i d e   b o t h   an  o n / o f f  

c o n t r o l   s i g n a l   f o r   t h e   l o o p   s w i t c h   120  and  an  o n / o f f  

c o n t r o l   s i g n a l   f o r   a  t r a n s i s t o r   Q  a c t i n g   as  a  s h o r t -  

c i r c u i t   f o r   s h o r t - c i r c u i t i n g   the   two  e n d s   of   t h e   m o t o r   5 1  

t h r o u g h   an  i n v e r t e r   124  and  a  r e s i s t o r   R .  

In  t h e   c a r r i a g e   s e r v o   c i r c u i t   114  t h u s  

c o n s t r u c t e d ,   when  t h e   d r i v e   v o l t a g e   i s   w i t h i n   t h e   r a n g e  

f r o m   + V r e f   to   - V r e f   ,  t h e   o u t p u t   of  t h e   OR  g a t e   123  is   a t   a  

low  l e v e l .   T h e r e f o r e ,   t h e   l o o p   s w i t c h   120  i s   t u r n e d   o f f  

(or   o p e n e d )   to   o p e n   t h e   s e r v o   l o o p .   As  a  r e s u l t ,   w i t h i n  

t h e   r a n g e   of  t h e   d r i v e   v o l t a g e   f rom  + V r e f   to   - V r e f ,   t h e  

b i l a t e r a l   d r i v e   c i r c u i t   122  r e c e i v e s   no  d r i v e   v o l t a g e   s o  

t h a t   c u r r e n t   w h i c h   i s   so  s m a l l   as  to   make  no  c o n t r i b u t i o n  

to   t h e   s t a r t   of  t h e   m o t o r   d o e s   n o t   f l o w ,   as  shown  i n  

F i g .   32.   T h u s ,   t h e   power   c o n s u m p t i o n   can   be  r e d u c e d   t o  

t h e   e x t e n t   of  t h e   h a t c h e d   p o r t i o n   of   F i g .   32.   At  t h i s  

t i m e ,   t h e   m o t o r   51  has   i t s   two  e n d s   s h o r t - c i r c u i t e d   by  t h e  

t r a n s i s t o r   Q  in  i t s   ON  s t a t e   to  h a v e   i t s   r o t o r   f i x e d   s o  

t h a t   t h e   c a r r i a g e   48  (as  shown  in  F i g .   7)  i s   n o t   t r o u b l e d  

by  any  m o t i o n   c a u s e d   by  e x t e r n a l   v i b r a t i o n s .  

When  t h e   c a r r i a g e   d r i v e   v o l t a g e   i s   h i g h e r   t h a n  
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+ V r e f   and  l o w e r   t h a n   - V r e f ,   on  t h e   o t h e r   h a n d ,   t h e   o u t p u t  

of  t h e   OR  g a t e   123  t a k e s   t h e   h i g h   l e v e l   so  t h a t   t he   l o o p  

s w i t c h   120  i s   t u r n e d   on  (o r   c l o s e d )   so  t h a t   t h e   d r i v e   o f  

t h e   m o t o r   51  i s   e f f e c t e d   in  a c c o r d a n c e   w i t h   t h e   p o l a r i t y  

and  l e v e l   of  t h e   d r i v e   v o l t a g e .   At  t h i s   t i m e ,   t h e  

t r a n s i s t o r   Q  is   l e f t   in  i t s   OFF  s t a t e .  

N e x t ,   t he   o p e r a t i o n s   of  t h e   a u t o - l o a d i n g   d i s k  

p l a y e r   t h u s   c o n s t r u c t e d   w i l l   be  b r i e f l y   d e s c r i b e d   in  t h e  

p l a y i n g   p r o c e d u r e s .   I n c i d e n t a l l y ,   F i g s .   1  to   12  show  t h e  

i n i t i a l   s t a t e   b e f o r e   t h e   d i s k   p l a y e r   1  i s   p l a y e d .  

F i r s t   of  a l l ,   as  shown  in  F i g .   1,  t h e   d i s k   5  i s  

i n s e r t e d   t h r o u g h   t h e   s l o t   3a  i n t o   t h e   h o u s i n g   2.  H e r e ,  

t h e   d i s k   5  p r o c e e d s   w h i l e   p u s h i n g   t he   c o v e r   78  (as   s h o w n  

in  F i g s .   3  and  so  on)  w h i c h   n o r m a l l y   c o v e r s   t h e   s l o t   3 a .  

When  t h e   d i s k   5  i s   i n s e r t e d   h a l f - w a y   i n t o   t h e   h o u s i n g   2 ,  

i t s   o u t e r   c i r c u m f e r e n c e   c o m e s   i n t o   e n g a g e m e n t   w i t h   t h e  

f r o n t   two  of  t h e   f o u r   p i n s   33a  and  34a  f i x e d   on  t h e  

g r i p p i n g   m e m b e r s   33  and  34  shown  in  F i g .   5  so  t h a t   i t  

a d v a n c e s   w h i l e   f o r c i n g   t h e   f r o n t   two  p i n s   to   t h e   s i d e s .  

When  the   c e n t e r   of  r o t a t i o n   of  t h e   d i s k   5  p a s s e s   o v e r   t h e  

l i n e   j o i n i n g   t h e   a x i a l   c e n t e r s   of  t h o s e   f r o n t   two  p i n s   3 3 a  

and  34a  on  t he   l e f t   and  r i g h t ,   t h e   d i s k   5  i s   p u l l e d   i n t o  

t h e   h o u s i n g   2  e v e n   i f   i t   i s   r e l e a s e d   f rom  t h e   u s e r ' s   h a n d ,  

b e c a u s e   t he   two  p i n s   33a  and  34a  a r e   b i a s e d   (by  t h e   a c t i o n  
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of  t he   c o i l   s p r i n g   36)  t o w a r d   t h e   c e n t e r   of   t h e   d i s k ,   now 

b e h i n d   t h e   f r o n t   p i n s .   At  t h i s   t i m e ,   m o r e o v e r ,   t h e   g u i d e  

member   74  e f f e c t i v e l y   g u i d e s   t h e   d i s k   5  to  t h e  

p r e d e t e r m i n e d   p o s i t i o n   of  t h e   c o n t a i n e r   22  and  i s   g r i p p e d  

by  t he   a l l   f o u r   of   t h e   p i n s   33a   and  34a .   At  t h i s   t i m e ,  

i n c i d e n t a l l y ,   even   i f   t h e   d i s k   5  i s   i n s e r t e d   in  a  more  o r  

l e s s   i n c l i n e d   m a n n e r ,   t h i s   i n c l i n a t i o n   is   c o r r e c t e d   by  t h e  

a c t i o n   of  t he   c e n t r a l l y   t a p e r e d   p o r t i o n   33d  of  the   p i n s  

33a  and  34a  shown  in  F i g .   6.  S i n c e   t he   d i s k   5  i s   g r i p p e d  

by  t h o s e   f o u r   p i n s   33a  and  3 4 a ,   as  d e s c r i b e d   a b o v e ,  

m o r e o v e r ,   t h e   d i s k   5  w i l l   n o t   be  d i s p l a c e d   ou t   o f  

p o s i t i o n ,   i f   o n c e   p o s i t i o n e d ,   e v e n   w i t h   more   or  l e s s  

e x t e r n a l   v i b r a t i o n .  

S i m u l t a n e o u s l y   as  t h e   d i s k   5  is   p o s i t i o n e d   w i t h  

r e s p e c t   to   t he   c o n t a i n e r   22 ,   i t s   o u t e r   c i r c u m f e r e n c e   c o m e s  

i n t o   e n g a g e m e n t   w i t h   t h e   p r o j e c t i o n   102a  of  t h e   l e v e r   1 0 2  

shown  in  F i g .   2  so  t h a t   t h e   l e v e r   102  is   t u r n e d   c o u n t e r -  
•i 

c l o c k w i s e   in  F i g .   2  a r o u n d   t h e   p i n   101  by  a  p r e d e t e r m i n e d  

a n g l e .   As  a  r e s u l t ,   t h e   d e t e c t i n g   s w i t c h   104  i s   o p e r a t e d .  

T h e n ,   t h e   m o t o r   20  s t a r t s   i t s   r o t a t i o n s   so  t h a t   t h e   m o v i n g  

m e m b e r s   14  and  13  a r e   d r i v e n   b a c k w a r d   by  means   of  t he   worm 

s h a f t   19  and  so  on .   The  c o n t a i n e r   22  i s   l o c k e d   w i t h  

r e s p e c t   to   t he   t r a y   10  by  t h e   a f o r e m e n t i o n e d   l o c k i n g   a n d  

r e l e a s i n g   means   so  t h a t   o n l y   t h e   m o v i n g   m e m b e r s   14  and  1 3 ,  
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t h e   t r a y   10  and  t h e   c o n t a i n e r   22  a r e   moved  b a c k w a r d   i n  

a c c o r d a n c e   w i t h   t h e   r o t a t i o n s   of   t h e   m o t o r   2 0 .  

When  t h e   t r a y   10  and  t h e   c o n t a i n e r   22  m o v e  

b a c k w a r d   a  p r e d e t e r m i n e d   d i s t a n c e   so  t h a t   t h e   d i s k   5 

c a r r i e d   on  t h e   c o n t a i n e r   22  c o m e s   i n t o   a l i g n m e n t   w i t h   t h e  

a x i s   of   r o t a t i o n   of  t h e   t u r n t a b l e   45 ,   t h e   a f o r e m e n t i o n e d  

l o c k i n g   and  r e l e a s i n g   means   o p e r a t e s   to   l o c k   t h e   t r a y   10  

w i t h   r e s p e c t   to  t h e   c h a s s i s   7  and  to   r e l e a s e   t h e   l o c k e d  

s t a t e   of   t h e   c o n t a i n e r   22  w i t h   r e s p e c t   to   t h e   t r a y   1 0 .  

M o r e o v e r ,   t h e   p r o j e c t i o n   10  2d  of   t h e   a f o r e m e n t i o n e d   l e v e r  

102  a c t u a t e s   t h e   d e t e c t i n g   s w i t c h   106 .   T h u s ,   t h e   b a c k w a r d  

m o v e m e n t s   of   t h e   m o v i n g   m e m b e r s   14  and  13  o n l y   a r e  

c o n t i n u e d   u n t i l   t h e   s t a t e   shown  in  F i g s .   22  to   28  i s  

r e a c h e d .   The  o p e r a t i o n s   of   t h e   r e s p e c t i v e   m e m b e r s  

a c c o m p a n y i n g   t h e   b a c k w a r d   m o v e m e n t s   of   t h e   m o v i n g   m e m b e r s  

14  and  13  o n l y   w i l l   be  d e s c r i b e d   in  t h e   f o l l o w i n g .  

As  i s   a p p a r e n t   f rom  F i g s .   22  to   24 ,   t h e   f o u r  

p i n s   22a  a n c h o r e d   a t   t h e   two  r i g h t   and  l e f t   end  p o r t i o n s  

of  t h e   c o n t a i n e r   22  s l i d e   a l o n g   t h e   s l o p i n g   s l i t s   cam  1 3 d  

and  14d  f o r m e d   in  t h e   m o v i n g   m e m b e r s   13  and  14  

( F i g s .   17  (b)  and  18  (b)  )  so  t h a t   t h e   c o n t a i n e r   22  dr.  o p s  

w h i l e   c a r r y i n g   t h e   d i s k .   As  shown  in  F i g s .   25  and  26,   o n  

t h e   o t h e r   h a n d ,   t h e   m o v i n g   p l a t e s   67  and  68  a r e   d r i v e n  

b a c k w a r d   by  t h e   b a c k w a r d   m o v e m e n t   of   t h e   m o v i n g   member  14 
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so  t h a t   t he   g u i d e   member  74  e n g a g i n g   w i t h   t h e   cam  s l i t s  

67d  and  68d  of  t h e   r e s p e c t i v e   m o v i n g   p l a t e s   67  and  68  a l s o  

d r o p s .   As  a  r e s u l t ,   t he   i n s e r t i o n   p r e v e n t i n g   member  86 

a t t a c h e d   to   t he   g u i d e   member  74  moves   to   t h e   s t a t e   s h o w n  

in  F i g .   25.  I m m e d i a t e l y   b e f o r e   t h e   m o v e m e n t   of  t h a t  

i n s e r t i o n   p r e v e n t i n g   member  86,   as  shown  in  F i g .   27,  a  

l e v e r   member  89  has   a l r e a d y   b e e n   d r i v e n   f o r w a r d   by  t h e  

s o l e n o i d   p l u n g e r   83  (as   shown  in  F i g .   3)  ,  and  i t s   a b u t m e n t  

p o r t i o n   84a  p u s h e s   t he   t u r n   l e v e r   80  f rom  t h e   b a c k   to  t u r n  

t h e   t u r n   l e v e r   80  c o u n t e r - c l o c k w i s e   so  t h a t   t h e   c o v e r   78  

is   p o s i t i o n e d   in  i t s   s h u t   p o s i t i o n .   T h e r e f o r e ,   t h e  

i n s e r t i o n   p r e v e n t i n g   member  86  s u p p o r t s   t h e   back   of  t h e  

c o v e r   78  to   p r e v e n t   t he   d o u b l e   i n s e r t i o n   of  d i s k s .  

I n c i d e n t a l l y ,   t h e   power   s u p p l y   to   t he   s o l e n o i d   p l u n g e r   83  

is   t h e n   i n s t a n t l y   i n t e r r u p t e d .  

As  shown  in  F i g .   26,  m o r e o v e r ,   as  t h e   l o c k   p l a t e  

A  96  i s   t u r n e d   c l o c k w i s e   of  t he   same  F i g u r e   a r o u n d   the   p i n  

95  by  t h e   b a c k w a r d   m o v e m e n t   of  t he   m o v i n g   p l a t e   68  and  by  

t he   a c t i o n   of  t he   c o i l   s p r i n g   97,   t h e   l o c k   p l a t e   B  99  i s  

a l s o   t u r n e d   c o u n t e r - c l o c k w i s e   a r o u n d   t h e   p i n   99a  t o  

t h e r e b y   r e l e a s e   t h e   l o c k e d   s t a t e s   of  t h e   l o c k   p i n   92  a n d  

93  w i t h   r e s p e c t   to  t he   c h a s s i s   7  and  a c c o r d i n g l y   to  t h e  

h o u s i n g   2.  As  shown  in  F i g .   25,   on  t h e   o t h e r   h a n d ,   t h e  

r e m a i n i n g   l o c k   p i n   91  is   r e l e a s e d   f rom  i t s   l o c k e d   s t a t e   by  
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t h e   b a c k w a r d   m o v e m e n t   of   t h e   o t h e r   m o v i n g   p l a t e   67  t o  

t h e r e b y   r e l e a s e   t h e   l o c k e d   s t a t e   of   t h e   s u p p o r t i n g   m e m b e r  

42  (as   shown  in  F i g .   7 ) ,   w h i c h   c a r r i e s   t he   p l a y   m e a n s  

i n c l u d i n g   t h e   t u r n t a b l e   45 ,   w i t h   r e s p e c t   to  the   h o u s i n g   2 .  

The  d i s k   5  is   p l a c e d   on  t h e   t u r n t a b l e   45  by  t h e  

d o w n w a r d   m o v e m e n t   of   t h e   a f o r e m e n t i o n e d   c o n t a i n e r   22.   By  

t h e   f i n a l   a c t i o n   of  t h e   m o v i n g   member   14,  m o r e o v e r ,   t h e  

d i s k   c l a m p   is   e f f e c t e d ,   and  t h e   d i s k   5  is   r e l e a s e d   f r o m  

i t s   g r i p p e d   s t a t e   by  t h e   r e s p e c t i v e   p i n s   33a  and  3 4 a  

a n c h o r e d   a t   t h e   c o n t a i n e r   22 ,   as   shown  in  P i g .   2 8 .  

When  the   m o v i n g   m e m b e r   14  r e a c h e s   i t s   b a c k w a r d  

m o v i n g   l i m i t   p o s i t i o n   s i m u l t a n e o u s l y   as  t he   d i s k   5  i s  

c l a m p e d ,   t he   v i c i n i t y   of   t h e   r e a r   end  p o r t i o n   of  s a i d  

m o v i n g   member  14  comes   i n t o   e n g a g e m e n t   w i t h   t h e   d e t e c t i n g  

s w i t c h   1 0 8 ,   as  shown  in  F i g s .   22  and  24,  to  o p e r a t e   t h e  

d e t e c t i n g   s w i t c h   108  to   t h e r e b y   s t o p   the   m o t o r   20.  I n  

t h i s   s t a t e ,   t h e   d i s k   can   be  p l a y e d .  

Upon  c o m m e n c e m e n t   of   p l a y i n g ,   as  shown  i n  

F i g .   33,   i t   is   f i r s t l y   j u d g e d   a t   s t e p   1  on  t h e   b a s i s   o f  

t h e   o u t p u t   of  the   d e t e c t i n g   w i t c h   110  w h e t h e r   or  no t   t h e  

p i c k u p   117  (as  shown  in  F i g .   29)  i s   in  i t s   home  p o s i t i o n .  

I f   YES,  t h e   p i c k u p   117  i s   f o c u s e d   ( a t   s t e p   2)  to   s t a r t   i t  

r e a d i n g   o p e r a t i o n .   At  s t e p   3,  m o r e o v e r ,   an  i n f o r m a t i o n  

r e c o r d i n g   s t a r t   p o s i t i o n   or   t h e   r e a d - i n   a r e a   of  t he   d i s k  
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5,  i . e . ,   t h e   TOC  ( w h i c h   i s   t h e   a b b r e v i a t i o n   of   " T a b l e   o f  

C o n t e n t s " )   p o s i t i o n   i s   c a l c u l a t e d   on  t h e   b a s i s   of  a d d r e s s  

i n f o r m a t i o n   o b t a i n e d   by  t h e   p i c k u p   117 .   The  TOC  i s  

r e c o r d e d   w i t h   p i e c e s   of  f o r m a t t i n g   i n f o r m a t i o n   s u c h   as  t h e  

number   or  t o t a l   a b s o l u t e   t i m e   of   p i e c e s   of   m u s i c   s t o r e d   i n  

t h e   d i s k   or  t h e   p l a y   t i m e   of  e a c h   p i e c e   of  m u s i c .   I t   i s  

p r e f e r a b l e   to   r e a d   o u t   t he   r e c o r d e d   i n f o r m a t i o n   of  t h e   TOC 

a t   t he   s t a r t   of  t h e   p l a y .   For  t h e   m e t h o d   f o r   c a l c u l a t i n g  

t h e   TOC  p o s i t i o n   (or  a  t a r g e t   a d d r e s s )   f rom  t h e   p r e s e n t  

a d d r e s s ,   an  e x e m p l a r y   m e t h o d   has   b e e n   p r o p o s e d   in  J a p a n e s e  

P a t e n t   A p p l i c a t i o n   No.  58  -  2 0 2 9 9 4   by  one  of  t h e   p r e s e n t  

a p p l i c a n t s .   T h i s   m e t h o d   r e p e a t e d l y   c a l c u l a t e s   t h e  

d i s t a n c e   to   a  t a r g e t   a d d r e s s   to  move  t h e   p i c k u p   117  u n t i l  

t h e   d i s t a n c e   to   t h e   t a r g e t   a d d r e s s   comes   to   a  c o n s t a n t  

v a l u e ,   by  m a k i n g   u s e   of  t h e   f a c t   t h a t   t he   d i s t a n c e   to   t h e  

t a r g e t   a d d r e s s   can   be  more   a c c u r a t e l y   o b t a i n e d   as  t h e  

t a r g e t   a d d r e s s   i s   more   c l o s e l y   a p p r o a c h e d .  

I f   t h e   TOC  p o s i t i o n   i s   c a l c u l a t e d   a t   s t e p   3,  t h e  

p i c k u p   117  i s   moved  ( a t   s t e p   4)  to   t h e   TOC  p o s i t i o n ,   and  a  

t i m e r   b u i l t   in  to   t h e   c o n t r o l   c i r c u i t   111  and  h a v i n g   a  

c o n s t a n t   t i m e   Ta  ( e . g . ,   15  s e c o n d s )   is   s u b s e q u e n t l y   s e t  

( a t   s t e p   5 ) .   At  s t e p   6,  i t   i s   j u d g e d   w h e t h e r   or  no t   t h e  

a f o r e m e n t i o n e d   c o n s t a n t   t i m e   Ta  h a s   e l a p s e d .   I f   NO,  t h e  

c o n t e n t s   of  t h e   TOC  a r e   r e a d   o u t   ( a t   s t e p   7)  . 
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S u b s e q u e n t l y ,   i t   i s   j u d g e d   ( a t   s t e p   8)  w h e t h e r   or  no t   t h e  

r e a d - o u t   of   t h e   TOC  c o n t e n t s   h a s   b e e n   c o m p l e t e d .   If   Y E S ,  

t h e   p r o g r a m   a r e a   i s   s e a r c h e d   ( a t   s t e p   9)  ,  and  t h e  

o p e r a t i o n   i s   a d v a n c e d   to   t h e   p l a y i n g   o p e r a t i o n .  

In  c a s e   i t   i s   j u d g e d   a t   s t e p   8  t h a t   t h e   r e a d - o u t  

of  t h e   TOC  c o n t e n t s   has   n o t   y e t   b e e n   c o m p l e t e d ,   t h e  

a f o r e m e n t i o n e d   o p e r a t i o n s   a r e   r e p e a t e d   by  r e t u r n i n g   t o  

s t e p   6.  In  c a s e   i t   i s   j u d g e d   a t   s t e p   6  in  t h o s e   r e p e a t e d  

o p e r a t i o n s   t h a t   t h e   a f o r e m e n t i o n e d   c o n s t a n t   t i m e   Ta  h a s  

e l a p s e d ,   t h e   o p e r a t i o n   s k i p s   to   s t e p   9  to   come  i n t o   t h e  

p l a y i n g   o p e r a t i o n   by  a s s u m i n g   t h a t   t h e r e   i s   an  e r r o r   i n  

t h e   r e a d - i n   a r e a ,   f o r   e x a m p l e ,   to   c a u s e   t h e   " h a n g - u p " .   A s  

a  r e s u l t ,   t h e   o p e r a t i o n   can   be  p r e v e n t e d   f r o m   c a u s i n g   t h e  

h a n g - u p   to   e n t e r   an  e n d l e s s   l o o p   by  t h e   e r r o r   in  t h e   r e a d -  

in  a r e a .   Even   i f   t he   TOC  c o n t e n t s   a r e   n o t   w h o l l y  

s e a r c h e d ,   t h e   s e q u e n c e   e n d s   w i t h   l a p s e   of   t h e   c o n s t a n t  

t i m e   Ta  so  t h a t   t h e   s y s t e m   can   be  s m o o t h l y   o p e r a t e d .   I n  

t h e   d i g i t a l   a u d i o   d i s k   p l a y e r ,   i n c i d e n t a l l y ,   e a c h   p r o g r a m  

i n f o r m a t i o n   can   be  s e a r c h e d   e v e n   i f   t h e   TOC  c o n t e n t s   c a n  

n o t   be  r e a d   o u t .  

In  c a s e   i t   i s   j u d g e d   s t e p   1  t h a t   t h e   p i c k u p   1 1 7  

is   n o t   in  i t s   home  p o s i t i o n ,   t h e   p i c k u p   117  i s   b r o u g h t   ( a t  

s t e p   10)  to   t h e   home  p o s i t i o n   by  t h e   c a r r i a g e   m e c h a n i s m  

1 3 .  
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The  d i g i t a l   a u d i o   d i s k   i s   r e c o r d e d   w i t h   a  

p l u r a l i t y   of  s e p a r a t e   p i e c e s   of  p r o g r a m   i n f o r m a t i o n   ( s u c h  

as  m u s i c   p a s s a g e s )   so  t h a t   t h e   p l a y e r   i s   g i v e n   a  m e m o r y  

p l a y   f u n c t i o n   to   s t o r e   t h e   a d d r e s s e s   of  a r b i t r a r y   p i e c e s  

of  m u s i c   in  t h e   memory  w h i l e   a l l o c a t i n g   i t   in  a d v a n c e   t o  

t h e r e b y   p l a y   t h e   a d d r e s s e d   p i e c e s   of  m u s i c   s e q u e n t i a l l y   i n  

t h e   o r d e r   t h e i r   a d d r e s s e s   a r e   s t o r e d   in  t h a t   m e m o r y .  

The  p r o c e d u r e   f o r   s t o r i n g   t h o s e   a l l o c a t e d   p i e c e s  

of  m u s i c   in  t h e   memory  w i l l   be  d e s c r i b e d   in  a c c o r d a n c e  

w i t h   t he   f l o w   c h a r t   of   F i g .   34.  A  s c a n   mode  i s   i n i t i a t e d  

by  m o m e n t a r i l y   d e p r e s s i n g   (or  t u r n i n g   on)  a  s c a n   k e y  

( w h i c h   i s   one  of  t h e   g r o u p e d   c o n t r o l   b u t t o n s   6  of   F i g .   2 9 ,  

a l t h o u g h   n o t   shown  by  i t s e l f ) .   In  t h i s   s c a n   mode ,   t h e  

head   or  b e g i n n i n g   of  e a c h   p i e c e   of  m u s i c   i s   p l a y e d   f o r   a  

c o n s t a n t   t i m e   ( e . g . ,   10  s e c o n d s ) .   I f   t he   l a p s e   of  10  

s e c o n d s   i s   d e t e r m i n e d   a t   s t e p   11,   a  n e x t   p i e c e   of  m u s i c   i s  

s e a r c h e d   ( a t   s t e p   12)  .  T h e s e   o p e r a t i o n s   a r e   c o n d u c t e d   f o r  

a l l   t h e   p i e c e s   of  m u s i c   r e c o r d e d .  

In  c a s e ,   in  t h i s   s c a n   mode ,   i t   is   j u d g e d   a t   s t e p  

11  t h a t   t h e   t i m e   of   10  s e c o n d s   has   n o t   y e t   e l a p s e d   and  a t  

s t e p   13  t h a t   t h e   s c a n   key  has   o n c e   a g a i n   b e e n   d e p r e s s e d  

(or  t u r n e d   on)  ,  t h e   o p e r a t i o n   i s   a d v a n c e d   to  s t e p   14  so  a s  

to  s t o r e   t h e   a d d r e s s   of  t h a t   p i e c e   of  m u s i c   in  t h e   m e m o r y .  

O t h e r w i s e ,   t h e   o p e r a t i o n   i s   r e t u r n e d   a g a i n   to  s t e p   1 1 .  
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I f   t h e   n u m b e r   of  p i e c e s   of   m u s i c   t h a t   c an   b e  

s t o r e d   in  t h e   memory   i s   d e n o t e d   as  N,  i t   i s   j u d g e d   a t   s t e p  

14  w h e t h e r   or  n o t   t h e   memory  h a s   s t o r e d   a  n u m b e r   (N  -  1 )  

of  a d d r e s s e s   f o r   p i e c e s   of   m u s i c .   I f   NO,  i t   i s  

s u b s e q u e n t l y   j u d g e d   a t   s t e p   15  w h e t h e r   or   n o t   t h e   m e m o r y  

has   s t o r e d   an  n u m b e r   N  ( i . e . ,   t he   s t o r a b l e   n u m b e r )   o f  

p i e c e s   of   m u s i c .   I f   NO  a t   s t e p   15,   t h e   a d d r e s s  

i n f o r m a t i o n   ( e . g . ,   a  t r a c k   n u m b e r )   of  t h a t   m u s i c   i s   s t o r e d  

( a t   s t e p   16)  in  t h e   memory ,   and  a  n e x t   p i e c e   of   m u s i c   i s  

t h e n   s e a r c h e d   ( a t   s t e p   17)  ,  u n t i l   t h e   o p e r a t i o n   i s  

r e t u r n e d   to   s t e p   1 1 .  

In  c a s e   i t   i s   j u d g e d   a t   s t e p   14  t h a t   t h e   n u m b e r  

of   a d d r e s s e s   of   t h e   p i e c e s   of  m u s i c   s t o r e d   in  t h e   m e m o r y  

has   r e a c h e d   t h e   v a l u e   (N  -  1)  ,  i t   is   d i s p l a y e d   ( a t   s t e p  

18)  on  t h e   d i s p l a y   116  t h a t   t he   number   of   p i e c e s   of   m u s i c  

to   be  s t o r e d   in  t h e   memory  i s   g o i n g   to   r e a c h   i t s   l i m i t  

v a l u e ,   and  t h e   o p e r a t i o n   i s   t h e n   r e t u r n e d   to   s t e p   16  s o  

t h a t   t he   a d d r e s s   i n f o r m a t i o n   of   t h a t   m u s i c a l   p i e c e   i s  

s t o r e d   in  t h e   m e m o r y .   In  c a s e   i t   i s   j u d g e d   a t   s t e p   15  

t h a t   the   number   of   a d d r e s s e s   f o r   m u s i c a l   p i e c e s   s t o r e d   i n  

t h e   memory  has   r e a c h e d   the   v a l u e   N,  on  t h e   o t h e r   h a n d ,   t h e  

a d d r e s s   i n f o r m a t i o n   of  t he   o l d e s t   p i e c e   of   m u s i c   i s   e r a s e d  

( a t   s t e p   1 9 ) ,   and  t h e   o p e r a t i o n   i s   t h e n   r e t u r n e d   to  s t e p  

16  so  t h a t   t h e   a d d r e s s   i n f o r m a t i o n   of  t h e   l a t e s t   p i e c e   o f  
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m u s i c   i s   s t o r e d   in  t he   m e m o r y .  

•In  t h e s e   w a y s ,   t he   a l l o c a t e d   i n f o r m a t i o n   on  t h e  

m u s i c   is   s t o r e d   in   t he   memory .   A c c o r d i n g   to   t h i s   m e t h o d ,  

t h e   c o n t e n t s   of   t h e   p i e c e s   of  m u s i c   to  be  s t o r e d   in  t h e  

memory  can   be  c o n f i r m e d ,   and  t h e   s c a n   key  can   a l s o   be  u s e d  

f o r   s t o r i n g   an  a d d r e s s   for   a  p i e c e   of  m u s i c   in  t h e   m e m o r y .  

I n c i d e n t a l l y ,   t h i s   m e t h o d   s h o u l d   n o t   be  l i m i t e d  

to  t h e   a p p l i c a t i o n   to  t he   d i g i t a l   a u d i o   d i s k   b u t   can   b e  

a p p l i e d   to  a  d i g i t a l   a u d i o   t a p e   or  f u r t h e r   to   a  

c o n v e n t i o n a l   a u d i o   t a p e   i f   t h e   c o u n t   v a l u e   b e t w e e n   t w o  

p i e c e s   of  m u s i c   i s   u sed   as  t h e   a d d r e s s   i n f o r m a t i o n   or  i f  

t h a t   t a p e   h a s   s t o r e d   t h e r e o n   t h e   a d d r e s s   i n f o r m a t i o n .  

N e x t ,   t h e   o p e r a t i o n s   in  a  memory  p l a y   mode  f o r  

s e q u e n t i a l l y   p l a y i n g   the   p i e c e s   of  m u s i c   w h o s e   a d d r e s s e s  

s t o r e d   in  t h e   memory  w i l l   be  d e s c r i b e d   in  t h e   f o l l o w i n g   i n  

a c c o r d a n c e   w i t h   t h e   f l ow  c h a r t   of   F i g .   3 5 .  

When  in  t h e   memory  p l a y   m o d e ,   i t   i s   f i r s t   j u d g e d  

a t   s t e p   20  w h e t h e r   or  no t   an  a l l o c a t e d   p i e c e   of  m u s i c   i s  

s t o r e d   in  t h e   memory .   T h a t   i s ,   w h e t h e r   t h e   m e m o r y  

c o n t a i n s   a d d r e s s e s   of  p i e c e s   of   m u s i c   t h a t   h a v e  

e f f e c t i v e l y   b e e n   a l l o c a t e d .   I f   YES,  t he   d a t a   ( e . g . ,   t h e  

a d d r e s s   i n f o r m a t i o n )   wh ich   is  p o i n t e d   to   a t   p r e s e n t   by  a  

p o i n t e r   f o r   s e l e c t i n g   one  of  t h e   p l u r a l   a l l o c a t e d   p i e c e s  

of  m u s i c   in  t h e   memory  i s   r e a d   ( a t   s t e p   21)  .  T h e n ,   t h e  
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p o i n t e r   i s   a d v a n c e d   ( a t   s t e p   22)  to   t h e   one   i m m e d i a t e l y  

p r e c e d i n g   d a t a ,   and  t h e   a l l o c a t e d   m u s i c   h a v i n g   t he   r e a d  

a d d r e s s   i s   t h e n   s e a r c h e d   ( a t   s t e p   23)  and  t h u s   p l a y e d .  

S u b s e q u e n t l y ,   i f   i t   i s   j u d g e d   a t   s t e p   24  t h a t  

t h e   p l a y   of  t h e   a l l o c a t e d   m u s i c   h a s   b e e n   e n d e d   and  ( a t  

s t e p   25)  t h a t   t he   memory  p l a y   mode  i s   n o t   y e t   r e l e a s e d   a t  

t h a t   t i m e ,   t he   o p e r a t i o n   i s   r e t u r n e d   to   s t e p   21  a t   w h i c h  

t i m e   t h e   n e x t   a l l o c a t e d   m u s i c   p o i n t e d   to   by  t h e   p o i n t e r   i s  

p l a y e d .   T h e s e   o p e r a t i o n s   a r e   s u b s e q u e n t l y   r e p e a t e d   u n t i l  

i t   i s   j u d g e d   a t   s t e p   25  t h a t   t h e   memory   p l a y   mode  i s  

r e l e a s e d .  

In  c a s e   i t   i s   j u d g e d   a t   s t e p   20  t h a t   t h e r e   i s   n o  

a l l o c a t e d   m u s i c   h a v i n g   a d d r e s s e s   s t o r e d   in  t h e   m e m o r y ,   t h e  

o p e r a t i o n   is   a d v a n c e d   to   s t e p   26.   At  t h i s   s t e p   2 6 ,  

a l l o c a t e d   p i e c e s   of  m u s i c   a r e   r a n d o m l y   a l l o c a t e d   by  h a v i n g  

a  r a n d o m   n u m b e r   s t o r e d   in  t h e   memory  as  an  a d d r e s s   up  t o  

t h e   c a p a c i t y   of   t h e   m e m o r y .   T h e n ,   t h e   f i r s t   a l l o c a t e d  

m u s i c   h a v i n g   an  a d d r e s s   s t o r e d   in  t h e   memory   i s   s e a r c h e d  

( a t   s t e p   23)  ,  and  o p e r a t i o n   r e t u r n s   to   s t e p   21 .   S t e p s   2 4  

and  25  a r e   s u b s e q u e n t l y   r e p e a t e d   u n t i l   i t   i s   j u d g e d   a t  

s t e p   25  t h a t   t h e   memory  p l a y   mode  has   b e e n   r e l e a s e d .  

T h u s ,   by  p r o d u c i n g   the   a d d r e s s e s   f o r   t h e   n e w l y  

a l l o c a t e d   p i e c e s   of  m u s i c   by  a  r a n d o m   n u m b e r   and  b y  

p l a y i n g   them  in  t h e   o r d e r   of  a l l o c a t i o n   in  c a s e   n o  
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a l l o c a t e d   m u s i c   h a s   i t s   a d d r e s s   s t o r e d   in  t h e   m e m o r y ,   i t  

i s   u n n e c e s s a r y   to   d i s p l a y   w h e t h e r   or  -not  t h e   memory  i s  

s t o r e d   w i t h   a d d r e s s e s   of   a l l o c a t e d   m u s i c ,   and  t h e   p l a y   c a n  

be  made  in  any  c a s e   i f   t h e   memory  p l a y   mode  i s   s e l e c t e d .  

As  a  r e s u l t ,   t he   u s a b i l i t y   can   be  i m p r o v e d .  

I f   t he   memory   p l a y   mode  is   o n c e   r e l e a s e d   b u t  

r e s t o r e d ,   t he   o p e r a t i o n s   f rom  s t e p   20  a r e   r e p e a t e d ,   a s  

d e s c r i b e d   a b o v e .   S i n c e ,   by  t h i s   t i m e ,   t h e   p o i n t e r   in  t h e  

memory  has   a d v a n c e d   to   t h e   d a t a   n e x t   to  t h a t   c a l l e d  

p r e v i o u s l y ,   t h e   p l a y   i s   s t a r t e d   f rom  t h e   a l l o c a t e d   m u s i c  

n e x t   to  t h a t   p l a y e d   p r e v i o u s l y .   As  a  r e s u l t ,   even   i f   t h e  

s e l e c t i o n   and  r e l e a s e   of   t h e   memory  p l a y   mode  a r e  

r e p e a t e d ,   t he   m u s i c   to   be  c a l l e d   i s   s e q u e n t i a l l y   c h a n g e d  

so  t h a t   i d e n t i c a l   a l l o c a t e d   m u s i c   i s   n o t   c a l l e d   e a c h   t i m e  

of  s e l e c t i o n   of  t h e   memory   p l a y   m o d e .  

The  use  of  t h i s   s y s t e m   s h o u l d   n o t   l i m i t e d   to  t h e  

d i g i t a l   a u d i o   d i s k   b u t   c a n   be  a p p l i e d   to   t h e   d i g i t a l   a u d i o  

t a p e   and  so  o n .  

A l t h o u g h   t h e   d e s c r i p t i o n   t h u s   f a r   made  i s  

d i r e c t e d   to  t he   c a s e   in  w h i c h   t h e   a l l o c a t e d   p i e c e s   o f  

m u s i c   h a v i n g   a d d r e s s e s   s t o r e d   in  t h e   memory  a r e   p l a y e d ,  

t h e   t r a c k   s e a r c h   f o r   s e a r c h i n g   t h e   m u s i c   of  a  t r a c k   n u m b e r  

( w h i c h   is   a b b r e v i a t e d   i n t o   "TN0")  by  c h a n g i n g   t h e   t r a c k  

number   or  t he   a d d r e s s   i n f o r m a t i o n   of  t he   m u s i c   up  or  d o w n  
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by  o p e r a t i n g   a  t r a c k   ( + / - )   key  w i l l   be  d e s c r i b e d   in  t h e  

f o l l o w i n g   w i t h   r e f e r e n c e   to   t h e   f l o w   c h a r t   of  F i g .   3 6 .  

The  t r a c k   ( + / - )   key  h a s   two  a c t i v e   p o s i t i o n s   f o r  

i n c r e m e n t i n g   in  t h e   p o s i t i v e   and  n e g a t i v e   d i r e c t i o n s   a s  

w e l l   as  an  i n a c t i v e   p o s i t i o n   i n d i c a t i n g   no  i n c r e m e n t i n g .  

When  t h e   t r a c k   s e a r c h   i s   e n t e r e d   by  t u r n i n g   on  t h e   t r a c k  

( + / - )   k e y ,   i t   is   f i r s t   j u d g e d   ( a t   s t e p   27)  w h e t h e r   or  n o t  

t h e   a f o r e m e n t i o n e d   memory  p l a y   mode  i s   s e l e c t e d .   I f   NO, 

t h e   a l l o c a t e d   t r a c k   number   i s   s e q u e n t i a l l y   i n c r e m e n t e d   b y  

+  1  or  d e c r e m e n t e d   by  -  1  w i t h   a  c o n s t a n t   p e r i o d .   As  l o n g  

t h e   t r a c k   ( + / - )   key  i s   t u r n e d   on ,   and  t h e   i n c r e m e n t e d  

t r a c k   number   i s   d i s p l a y e d   ( a t   s t e p   28)  in  t h e   d i s p l a y   1 1 6 .  

When  t h e   t r a c k   ( + / - )   key  i s   t u r n e d   o f f   a f t e r   a  number   o f  

i n c r e m e n t s ,   t h e   s e a r c h   i s   d i r e c t e d   ( a t   s t e p   29)  to   t h e  

a l l o c a t e d   t r a c k   number   d i s p l a y e d   f i n a l l y   in  t he   d i s p l a y  

116  so  t h a t   t he   p l a y i n g   o p e r a t i o n   i s   e n t e r e d .  

In  c a s e   i t   i s   j u d g e d   a t   s t e p   27  t h a t   t he   m e m o r y  

p l a y   mode  i s   s e l e c t e d ,   t h e   a f o r e m e n t i o n e d   p o i n t e r   in  t h e  

memory   i s   s e q u e n t i a l l y   i n c r e m e n t e d   by  +  1  or  d e c r e m e n t e d  

by  -  1  ( a t   s t e p   3 0 ) .   When  t h e   t r a c k   ( + / - )   key  i s   f i n a l l y  

t u r n e d   o f f ,   t he   s e a r c h   i s   d i r e c t e d   ( a t   s t e p   31)  to  t h e  

t r a c k   number   f i n a l l y   p o i n t e d   to  by  t h e   p o i n t e r .   As  a  

r e s u l t ,   t he   p l a y i n g   o p e r a t i o n   of   t h a t   a l l o c a t e d   m u s i c   i s  

e n t e r e d .  
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T h u s ,   t h e   a d d e d   f u n c t i o n   h a v i n g   t h e   memory  p l a y  

mode  and  t h e   t r a c k   s e a r c h   i s   s u c h   a  n o v e l   one   as  d o e s   n o t  

in  t h e   l e a s t   e x i s t   in  t h e   p r i o r   a r t .   T h i s   n o v e l   f u n c t i o n  

m a k e s   i t   p o s s i b l e   to   p r o m p t l y   s e l e c t   and  p l a y   t h e   d e s i r e d  

one  of  t h e   a l l o c a t e d   p i e c e s   of  m u s i c   s t o r e d   in   t h e   m e m o r y  

and  can   be  e f f e c t i v e l y   a p p l i e d   e s p e c i a l l y   to  an  a u t o  

c h a n g e r   f o r   s u i t a b l y   s e l e c t i n g   and  a u t o m a t i c a l l y  

r e p r o d u c i n g   a  p l u r a l i t y   of  d i s k s .  

N e x t   w i l l   be  d e s c r i b e d   h i g h - s p e e d   r e p r o d u c i n g  

o p e r a t i o n s ,   in  w h i c h   t he   j u m p i n g   o p e r a t i o n   and  t h e  

r e p r o d u c t i o n   o p e r a t i o n   a r e   a l t e r n a t e l y   r e p e a t e d .   E x a m p l e s  

of  two  s u c h   o p e r a t i o n s   a r e   t he   f a s t   f o r w a r d   ( i . e . ,   F F )  

o p e r a t i o n   and  t h e   r e v i e w   ( i . e . ,   REV)  o p e r a t i o n .   In  t h e  

j u m p i n g   o p e r a t i o n ,   t h e   i n f o r m a t i o n   d e t e c t i n g   p o i n t   (or  t h e  

s p o t   beam)  of  t h e   p i c k u p   117  jumps   a  c o n s t a n t   number   o f  

r e c o r d i n g   t r a c k s   of  t h e   d i s k   5.  The  d e s c r i p t i o n   w i l l   b e  

r e f e r e n c e d   to   t h e   f l o w   c h a r t   of  F i g .   37.   I n c i d e n t a l l y ,  

t h e   a d d r e s s   i n f o r m a t i o n   of  a  p l u r a l i t y   of   p i e c e s   of   m u s i c  

r e c o r d e d   in  t h e   d i s k   i s   e x e m p l i f i e d   by  n o t   o n l y   t h e   t r a c k  

number   s e t   to   c o r r e s p o n d   to  e a c h   m u s i c a l   p i e c e   b u t  

a d d i t i o n a l l y   an  i n d e x   ( i . e . ,   IX)  c o r r e s p o n d i n g   to  e a c h  

m u s i c a l   s e c t i o n   in  c a s e   t he   m u s i c   p i e c e   is   f u r t h e r  

s u b d i v i d e d ,   s u c h   as  m o v e m e n t s   in  t he   c a s e   of   m u s i c .   T h e s e  

p i e c e s   of   a d d r e s s   i n f o r m a t i o n   a r e   r e c o r d e d   in  t he   Q 
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c h a n n e l   of  t h e   s u b - c o d e   in  t h e   s o - c a l l e d   "CD  f o r m a t "   s o  

t h a t   t h e y   c an   be  d e t e c t e d   f rom  t h e   r e a d - o u t   i n f o r m a t i o n   o f  

t h e   p i c k u p   1 1 7 .  

As  shown  in  F i g .   37,   i t   i s   f i r s t   j u d g e d   ( a t   s t e p  

32)  w h e t h e r   or  n o t   t he   a f o r e m e n t i o n e d   i n d e x   (IX)  h a s  

c h a n g e d   on  t h e   b a s i s   of  t h e   r e a d - o u t   i n f o r m a t i o n   of   t h e  

p i c k u p   117.   I f   NO,  i t   i s   s u b s e q u e n t l y   j u d g e d   ( a t   s t e p   3 3 )  

w h e t h e r   or  n o t   t h e   t r a c k   number   TNO  has   c h a n g e d .   I f   NO,  a  

c o n s t a n t   n u m b e r   n  of  t r a c k s   a r e   j u m p e d   ( a t   s t e p   34)  s o  

t h a t   t h e   o p e r a t i o n   i s   r e t u r n e d   to   s t e p   32.   In  c a s e   i t   i s  

j u d g e d   a t   t h i s   s t e p   32  t h a t   t h e   i n d e x   IX  h a s   c h a n g e d ,   t h e  

o p e r a t i o n   p r o c e e d s   to  t he   p l a y i n g   mode .   In  c a s e   i t   i s  

j u d g e d   a t   s t e p   33  t h a t   t he   t r a c k   number   has   c h a n g e d ,   t h e r e  

a l s o   o p e r a t i o n   i s   l i k e w i s e   a d v a n c e d   to   t h e   p l a y i n g   m o d e .  

T h u s ,   in  t he   h i g h - s p e e d   r e p r o d u c i n g   o p e r a t i o n ,  

by  a u t o m a t i c a l l y   i n t e r r u p t i n g   t h i s   o p e r a t i o n   a t   t h e  

i n s t a n t   when  t h e   i n d e x   or  t r a c k   n u m b e r   c h a n g e s   and  b y  

c h a n g i n g   t h e   same  o p e r a t i o n   to   a  n o r m a l   r e p r o d u c i n g  

o p e r a t i o n ,   t h e   d e s i r e d   p o s i t i o n   to   be  r e p r o d u c e d   i s   n o t  

p a s s e d   o v e r   c o n t r a r y   to  t he   d e s i r e   of  t h e   u s e r   u n l e s s   t h e  

FF  and  REV  k e y s   a r e   of  t he   n o n - l o c k   t y p e .   T h i s   p r o v i d e s  

e f f e c t i v e   s a f e t y   e s p e c i a l l y   in  t h e   c a s e   of  a  d i s k   p l a y e r  

to   be  m o u n t e d   on  an  a u t o m o b i l e .  

In  t h e   s p e c i a l   r e p r o d u c i n g   mode  d e s c r i b e d   a b o v e ,  
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t h e   d e s i r e d   p i e c e s   of   m u s i c   a r e   p l a y e d   in   an  a r b i t r a r y  

o r d e r .   I t   i s   n e e d l e s s   to   say   t h a t   t h e   d i s k   i s   p l a y e d   f r o m  

i t s   f i r s t   m u s i c   in  t h e   n o r m a l   r e p r o d u c i n g   m o d e .  

When  t he   p l a y i n g   o p e r a t i o n   i s   e n d e d   so  t h a t   t h e  

c a r r i a g e   48  r e a c h e s   i t s   m o v i n g   l i m i t   p o s i t i o n ,   t h e  

c a r r i a g e   48  and  t h e   t u r n t a b l e   45  a r e   s t o p p e d .  

S i m u l t a n e o u s l y   w i t h   t h i s ,   t h e   m o t o r   20  s t a r t s   to  b e  

r e v e r s e d .   As  a  r e s u l t ,   t h e   t r a y   10,   t h e   m o v i n g   m e m b e r s   13 

and   14,   t h e   c o n t a i n e r   22,   t h e   m o v i n g   p l a t e s   67  and  68,  t h e  

g u i d e   member   74 ,   t h e   c l a m p   m e c h a n i s m   and   so  on  a r e  

r e t u r n e d   to   t h e i r   p o s i t i o n s   b e f o r e   t he   p l a y   in  o p e r a t i o n s  

j u s t   t h e   r e v e r s e   of  t h o s e   f o r   t h e   a f o r e m e n t i o n e d   d i s k  

l o a d i n g   o p e r a t i o n s .   M o r e o v e r ,   t h e   c a r r i a g e   48  i s   a l s o  

r e t u r n e d   to   i t s   home  p o s i t i o n .  

T h u s ,   t h e   d i s k   5  can   be  r e c o v e r e d .  

I n c i d e n t a l l y ,   in   c a s e   t h e   p r e s e n t   d i s k   p l a y e r   i s  

to   be  u s e d   w i t h   an  a u t o m o b i l e ,   as  shown  in  F i g .   38,  t h e  

c o n t r o l   c i r c u i t   111  i s   p o w e r e d   by  a  b a c k u p   p o w e r   s u p p l y ,  

and  t h e   r e s p e c t i v e   m e c h a n i c a l   u n i t s   a r e   c o n s t r u c t e d   s u c h  

t h a t   t h e y   a r e   a c t u a t e d   by  t h e   ma in   power   w h i c h   i s   s u p p l i e d  

by  t u r n i n g   on  (or  c l o s i n g )   t he   s o - c a l l e d   a c c e s s o r y   s w i t c h  

125  of   t h e   a u t o m o b i l e .   Of  t h o s e   v a r i o u s   m e c h a n i c a l   u n i t s ,  

h o w e v e r ,   o n l y   t he   l o a d i n g   m e c h a n i s m   112  i s   p o w e r e d   by  t h e  

b a c k u p   p o w e r   s u p p l y   t h r o u g h   an  a u x i l i a r y   s w i t c h   126  s o  
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t h a t   t he   d i s k   l o a d e d   i n t o   t h e   p l a y e r   may  be  e j e c t e d   e v e n  

in   c a s e   t he   ma in   p o w e r   i s   t u r n e d   o f f .   The  a u x i l i a r y  

s w i t c h   126  is   t u r n e d   on  or   o f f   by  t h e   c o n t r o l   c i r c u i t   1 1 1 .  

The  c o n t r o l s   of   t h e   a u x i l i a r y   s w i t c h   126  by  t h e  

c o n t r o l   c i r c u i t   111  w i l l   be  d e s c r i b e d   on  t he   b a s i s   of   t h e  

f l o w   c h a r t   of  F i g .   39.   When  t h e   a c c e s s o r y   s w i t c h   125  i s  

t u r n e d   o f f ,   t h e   OFF  s t a t e   of  t h e   main   p o w e r   s u p p l y   i s  

d e t e c t e d   in  t e r m s   of  t h e   d e t e c t e d   o u t p u t   of  an  Ace  v o l t a g e  

d e t e c t i n g   c i r c u i t   1 2 7 ,   and  t h e   a u x i l i a r y   s w i t c h   126  i s  

t u r n e d   o f f   (or  o p e n e d )   ( a t   s t e p   3 5 ) .   I f ,   in  t h i s   s t a t e ,  

i t   i s   d e t e c t e d   a t   s t e p   36  t h a t   an  e j e c t   s w i t c h   128  i s  

t u r n e d   on,   t he   a u x i l i a r y   s w i t c h   126  is   t u r n e d   on  ( o r  

c l o s e d )   ( a t   s t e p   37)  ,  and  t h e   b a c k u p   power   i s   s u p p l i e d   t o  

t h e   l o a d i n g   m e c h a n i s m   112  ( a t   s t e p   38)  to   d r i v e   t h e  

l o a d i n g   m e c h a n i s m   112 .   I f   t h e   c o m p l e t i o n   of  t h e   d i s k  

e j e c t i o n   is   d e t e c t e d   ( a t   s t e p   3 9 ) ,   m o r e o v e r ,   t h e   o p e r a t i o n  

i s   r e t u r n e d   to  s t e p   35  so  t h a t   t h e   a u x i l i a r y   s w i t c h   126  i s  

t u r n e d   o f f .  

A c c o r d i n g   t o   t h i s   c o n s t r u c t i o n ,   t h e   d i s k  

i n c o r p o r a t e d   i n t o   t he   p l a y e r   c an   be  e j e c t e d   e v e n   when  t h e  

a c c e s s o r y   s w i t c h   125  i s   o f f ,   and  the   b a c k u p   p o w e r   n e e d   n o t  

be  s u p p l i e d   a t   a l l   t i m e s   to   t h e   l o a d i n g   m e c h a n i s m   112  w h e n  

t h e   a c c e s s o r y   s w i t c h   125  is   o f f ,   t h u s   e f f e c t i n g   p o w e r  

e c o n o m y   . 
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As  has   b e e n   d e s c r i b e d   h e r e i n b e f o r e ,   a c c o r d i n g   t o  

t h e   r e c o r d e d   i n f o r m a t i o n   r e p r o d u c i n g   m e t h o d   of  t h e   p r e s e n t  

i n v e n t i o n ,   t h e   o r d e r   of  t h e   a d d r e s s   i n f o r m a t i o n   to   b e  

c a l l e d   f r o m   t h e   memory  i s   s t o r e d   in   t h e   memory  p l a y   m o d e  

so  t h a t ,   in  c a s e   t h e   memory  p l a y   mode  i s   r e l e a s e d   a n d  

s e l e c t e d   a g a i n ,   r e p r o d u c t i o n   is   s t a r t e d   f rom  t he   p r o g r a m  

i n f o r m a t i o n   w h i c h   c o r r e s p o n d s   to   t h e   a d d r e s s   i n f o r m a t i o n  

n e x t   to   t h a t   l a s t   c a l l e d   in  t h e   p r e c e d i n g   memory  p l a y  

mode .   As  a  r e s u l t ,   t he   p r o g r a m   i n f o r m a t i o n   to  b e  

r e p r o d u c e d   a t   f i r s t   i s   s e q u e n t i a l l y   c h a n g e d   even   i f   t h e  

s e l e c t i o n   and  r e l e a s e   of  t he   memory   p l a y   mode  a r e  

r e p e a t e d ,   so  t h a t   no  i d e n t i c a l   i n f o r m a t i o n   i s   c a l l e d   e a c h  

t i m e   t h e   memory  p l a y   mode  is   s e l e c t e d .  



0 2 1 0 0 0 6  

-  53  -  

CLAIMS 

1.  A  m e t h o d   of   r e p r o d u c i n g   r e c o r d e d   p r o g r a m  

i n f o r m a t i o n ,   c o m p r i s i n g :  

5  s t o r i n g   p l u r a l   p i e c e s   of  p r o g r a m   i n f o r m a t i o n   o n  

a  r e c o r d i n g   m e d i u m ;  

s t o r i n g   a d d r e s s   i n f o r m a t i o n s   in  a  memory   o f  

l o c a t i o n s   on  t h e   r e c o r d i n g   med ium  in  w h i c h   t h e   p l u r a l  

p i e c e s   of  p r o g r a m   i n f o r m a t i o n   i s   s t o r e d ,   t h e   a d d r e s s  

10  i n f o r m a t i o n   b e i n g   s t o r e d   in  an  o r d e r   in  t h e   m e m o r y ;  

a n d  

s e t t i n g   a  f i r s t   s w i t c h   to   a  f i r s t   s t a t e ;  

r e s e t t i n g   t h e   f i r s t   s w i t c h   to   a  s e c o n d   s t a t e ;  

r e p e a t i n g   t h e   s e t t i n g   and  r e s e t t i n g   s t e p s ;   a n d  

15  s e q u e n t i a l l y   in  a  c o n t i n u a t i o n   of  t h e   o r d e r  

p o i n t i n g   t o   t h e   a d d r e s s   i n f o r m a t i o n s   s t o r e d   in   t h e  

memory  d u r i n g   t h e   r e p e t i t i v e   s e t t i n g s   and   r e s e t t i n g s  

of  t h e   f i r s t   s w i t c h .  

20  2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1,  in  w h i c h ,  

r e s p o n s i v e   to   s e t t i n g   of  t h e   f i r s t   s w i t c h   in  t h e  

f i r s t   s t a t e ,   s e q u e n t i a l l y   r e p r o d u c i n g   t h e   p r o g r a m  
i n f o r m a t i o n   a d d r e s s e d   by  t h e   p o i n t e d   t o   a d d r e s s  

i n f o r m a t i o n   i s   s e q u e n t i a l l y   p r o d u c e d .  

2 5  

3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   2,  f u r t h e r  

c o m p r i s i n g :  

d e t e r m i n i n g   i f   t h e   memory  c o n t a i n s   t h e   a d d r e s s  

i n f o r m a t i o n ;   a n d  

30  i f   t h e   memory  d o e s   n o t   c o n t a i n   t h e   a d d r e s s  

i n f o r m a t i o n ,   s t o r i n g   a  r a n d o m   number   as  t h e   a d d r e s s  

i n f o r m a t i o n   in  t h e   m e m o r y .  

4.  A  m e t h o d   a c c o r d i n g   to   any  of  c l a i m s   1  t o   3 ,  

35  w h e r e i n :  

r e s p o n s i v e   t o   a  s u b s e q u e n t   s e t t i n g   of  t h e   f i r s t  

s w i t c h   to   t h e   f i r s t   s t a t e ,   t h e   s e q u e n t i a l   p o i n t i n g  
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and  r e p r o d u c i n g   s t e p s   s e q u e n t i a l l y   p o i n t   to   t h e  

a d d r e s s   i n f o r m a t i o n   and  r e p r o d u c e   t h e   p r o g r a m  
i n f o r m a t i o n   a d d r e s s e d   by  t h e   p o i n t e d   to   a d d r e s s  

i n f o r m a t i o n   in   a  c o n t i n u a t i o n   of  t h e   o r d e r   b e f o r e   t h e  

5  s e t t i n g   of  t h e   f i r s t   s w i t c h   to   t h e   s e c o n d   s t a t e .  

5.  A  m e t h o d   a c c o r d i n g   to   any   of   c l a i m s   1  to   4 ,  

f u r t h e r   c o m p r i s i n g :  

s e t t i n g   a  s e c o n d   s w i t c h   to   e i t h e r   a  t h i r d   or  a  

10  f o u r t h   s t a t e ;  

r e s p o n s i v e   to  t h e   f i r s t   s t a t e   of  t h e   f i r s t  

s w i t c h   t o g e t h e r   w i t h   t h e   t h i r d   s t a t e   of  t h e   s e c o n d  

s w i t c h ,   t h e   s e q u e n t i a l   p o i n t i n g   s t e p   s e q u e n t i a l l y   a n d  

p e r i o d i c a l l y   p o i n t s   to   an  a d j a c e n t   a d d r e s s  

15  i n f o r m a t i o n   and  s u b s e q u e n t i a l l y ,   r e s p o n s i v e   to   a  

s u b s e q u e n t   f o u r t h   s t a t e   of  t h e   s e c o n d   s w i t c h ,  

r e p r o d u c i n g   t h e   p r o g r a m   i n f o r m a t i o n   a d d r e s s e d   by  t h e  

l a s t   p o i n t e d   to   a d d r e s s   i n f o r m a t i o n ;   and  r e s p o n s i v e  

to   t h e   s e c o n d   s t a t e   of  t h e   f i r s t   s w i t c h   t o g e t h e r   w i t h  

20  t h e   t h i r d   s t a t e   of  t h e   s e c o n d   s w i t c h ,   d i s p l a y i n g   a n  

a d d r e s s   i n f o r m a t i o n   p o i n t e d   to   in  a  c o n t i n u a t i o n   o f  

t h e   o r d e r   and  s u b s e q u e n t l y   r e s p o n s i v e   to   t h e   f o u r t h  

s t a t e   of  t h e   s e c o n d   s w i t c h   r e p r o d u c i n g   t h e   p r o g r a m  
i n f o r m a t i o n   a d d r e s s e d   by  t h e   p o i n t e d   to   a d d r e s s  

25  i n f o r m a t i o n .  

6.  A  m e t h o d   a c c o r d i n g   to   any  of   c l a i m s   1  to   4 ,  

f u r t h e r   c o m p r i s i n g :  

s e t t i n g   a  s e c o n d   s w i t c h   t o   e i t h e r   a  t h i r d   or  a  

30  f o u r t h   s t a t e ;  

r e s p o n s i v e   to   t h e   f i r s t   s t a t e   of  t h e   f i r s t  

s w i t c h   t o g e t h e r   w i t h   t h e   t h i r d   s t a t e   of   t h e   s e c o n d  

s w i t c h ,   t h e   s e q u e n t i a l   p o i n t i n g   s t e p   s e q u e n t i a l l y   a n d  

p e r i o d i c a l l y   p o i n t s   t o   an  a d j a c e n t   a d d r e s s  

35  i n f o r m a t i o n   and  s u b s e q u e n t l y ,   r e s p o n s i v e   to   a  

s u b s e q u e n t   f o u r t h   s t a t e   of   t h e   s e c o n d   s w i t c h ,  

r e p r o d u c i n g   t h e   p r o g r a m   i n f o r m a t i o n   a d d r e s s e d   by  t h e  
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l a s t   p o i n t e d   t o   a d d r e s s   i n f o r m a t i o n ;   a n d  

r e s p o n s i v e   t o   t h e   s e c o n d   s t a t e   of  t h e   f i r s t  

s w i t c h   t o g e t h e r   w i t h   t h e   t h i r d   s t a t e   of  t h e   s e c o n d  

s w i t c h ,   d i s p l a y i n g   an  a d d r e s s   i n f o r m a t i o n   p o i n t e d   t o  

5  in  a  c o n t i n u a t i o n   of   t h e   o r d e r   and  p e r i o d i c a l l y  

i n c r e m e n t i n g   t h e   a d d r e s s   i n f o r m a t i o n   and  r e s p o n s i v e  

to   a  s u b s e q u e n t   s e t t i n g   of   t h e   f o u r t h   s t a t e   of   t h e  

s e c o n d   s w i t c h   r e p r o d u c i n g   t h e   p r o g r a m   a d d r e s s e d   b y  

t h e   p o i n t e d   to   i n c r e m e n t e d   a d d r e s s   i n f o r m a t i o n .  

1 0  

7.  A  m e t h o d   a c c o r d i n g   to   c l a i m   5,  f u r t h e r  

c o m p r i s i n g :  

f i r s t l y   a c t u a t i n g   a  t h i r d   s w i t c h ;  

r e s p o n s i v e   t o   t h e   f i r s t   a c t u a t i o n   r  s e q u e n t i a l l y  

15  r e p r o d u c i n g   f r o m   t h e   r e c o r d i n g   med ium  b e g i n n i n g  

p o r t i o n s   of  p r e d e t e r m i n e d   l e n g t h   of  t h e   p l u r a l   p i e c e s  

of  p r o g r a m   i n f o r m a t i o n   h a v i n g   r e s p e c t i v e   a d d r e s s e s  

upon   t h e   r e c o r d i n g   m e d i u m ;   and  , /  

s e c o n d l y   a c t u a t i n g   t h e   t h i r d   s w i t c h ;  

20  w h e r e i n ,   r e s p o n s i v e   to   t h e   s e c o n d   a c t u a t i o n   r  
t h e   s t o r i n g   s t e p   s t o r e s   t h e   r e s p e c t i v e   a d d r e s s   of  t h e  

p i e c e   b e i n g   r e p r o d u c e d   d u r i n g   t h e   s e c o n d   a c t u a t i o n   W J  

t h e   o r d e r   in  t h e   m e m o r y .   **,#'' 

25  8.  A  c a r r i a g e   s e r v o   u n i t   in  a  d i s k   p l a y , e | | i L  

c o m p r i s i n g :   @  ^ f p S  

a  p i c k   up  (117)   f o r   r e a d i n g   i n f o r m a t i < a l V  

r e c o r d e d   on  a  d i s k ;   .  -fiiijM- 

a  c a r r i a g e   (48)  m o v a b l e   in  a  r a d i a l   d i r e c t i & f e ; .  

30  of  t h e   d i s k   and  c a r r y i n g   t h e   p i c k - u p ;   ™&C 

a  m o t o r   (51)  f o r   d r i v i n g   t h e   c a r r i a g e ;  

s w i t c h i n g   means   (120)   f o r   s e l e c t i v e l y   a p p l y  

a  v a r i a b l e   c a r r i a g e   d r i v e   v o l t a g e   to   t h e   m o t o r ;   a n d  

c o n t r o l   means   (114)   f o r   

c o n t r o l l i n g �  

35  s w i t c h i n g   means   t o   a p p l y   t h e   d r i v e   v o l t a g e   to   ,"' | |m;  ', 

m o t o r   o n l y   when  an  a b s o l u t e   v a l u e   of   t h e   dr j j | | f t , J . .  

v o l t a g e   e x c e e d s   a  p r e d e t e r m i n e d   v o l t a g e   ( V r e f ) .   , , ) & '  

~ m £  
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9.  A  c a r r i a g e   s e r v o   u n i t   a c c o r d i n g   to   c l a i m   8 ,  

f u r t h e r   c o m p r i s i n g   s h o r t - c i r c u i t   m e a n s   (Q)  f o r  

s e l e c t i v e l y   s h o r t   c i r c u i t i n g   t h e   m o t o r   and  w h e r e i n  

t h e   c o n t r o l   m e a n s   (114)   c o n t r o l s   t h e   s h o r t - c i r c u i t  

5  means   (Q)  to   s h o r t   c i r c u i t   t h e   m o t o r   when  t h e  

a b s o l u t e   v a l u e   of   t h e   d r i v e   v o l t a g e   i s   l e s s   t h a n   t h e  

p r e d e t e r m i n e d   v o l t a g e .  

10.  A  c a r r i a g e   s e r v o   u n i t   a c c o r d i n g   to   c l a i m   8  o r  

10  c l a i m   9f  w h e r e i n   t h e   m o t o r   (51)  i s   a  b i d e r e c t i o n a l  

m o t o r   and  t h e   d r i v e   v o l t a g e   i s   a  b i p o l a r   v o l t a g e .  

11.   A  p l a y b a c k   m e t h o d ,   c o m p r i s i n g   t h e   s t e p s   o f :  

15  s e t t i n g   a  t i m e r ;  

t h e n   r e a d i n g   a  r e a d - i n   a r e a   of  a  d i s k ,   t h e  

r e a d - i n   a r e a   c o n t a i n i n g   f o r m a t t i n g   i n f o r m a t i o n   a b o u t  

a  p l u r a l i t y   of  p r o g r a m   i n f o r m a t i o n s   r e c o r d e d   on  t h e  

d i s k ;   a n d  

20  a f t e r   t h e   l a p s e   of  t h e   t i m e r   or  t h e   c o m p l e t i o n  

of  t h e   r e a d i n g ,   s e q u e n t i a l l y   r e p r o d u c i n g   t h e  

p l u r a l i t y   of  p r o g r a m   i n f o r m a t i o n s .  

12.   A  r e p r o d u c t i o n   m e t h o d   f o r   a  d i s k ,   c o m p r i s i n g  
25  t h e   s t e p s   o f :  

j u m p i n g   o v e r   a  f i x e d   n u m b e r   of  t r a c k s   to   a  n e w  

t r a c k ;  

t h e n   r e a d i n g   f r o m   t h e   d i s k   b e g i n n i n g   a t   t h e   n e w  

t r a c k   a d d r e s s   i n f o r m a t i o n   on  c o n t e n t s   of  t h e   n e w  
30  t r a c k ;  

d e t e r m i n i n g   i f   t h e   a d d r e s s   i n f o r m a t i o n   as  t h e  

new  t r a c k   d i f f e r s   f r o m   p r e v i o u s   a d d r e s s   i n f o r m a t i o n ;  

i f   t h e   d e t e r m i n i n g   s t e p   d e t e r m i n e s   t h e   a d d r e s s  

i n f o r m a t i o n   d o e s   n o t   d i f f e r ,   t h e n   r e t u r n i n g   to   t h e  

35  j u m p i n g   s t e p ;   a n d  

i f   t h e   d e t e r m i n i n g   s t e p   d e t e r m i n e s   t h a t   t h e  

a d d r e s s   i n f o r m a t i o n   d o e s   d i f f e r ,   t h e n   r e p r o d u c i n g   t h e  
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c o n t e n t s   of  t h e   new  t r a c k .  

13.  A  r e p r o d u c t i o n   m e t h o d   a c c o r d i n g   t o   c l a i m   1 2 ,  

w h e r e i n   t h e   a d d r e s s   i n f o r m a t i o   c o n t a i n s   m a j o r  

5  d i v i s i o n s   of  c o n t e n t s   of   t h e   d i s k   and   s u b - d i v i s i o n s  

of   t h e   m a j o r - d i v i s i o n s .  

1 0  

1 5  

2 0  

2 5  

3 0  

3 5  
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